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7:00 am - 8:00 am Education Committee Meeting ....................... B.....................o.........a... B ord Room 3
7:00 am - 8:00 am SIVB/IAPTC&B/Springer Business Meeting ..................... Board Room 1
10:00 am - 3:30 pm Exhibits and Posters...................................... .................................. Salon D, E, F, G
10:00 am - 10:30 am Coffee Break .... ................................. .................................... Salon D, E, F, G
10:00 am - 10:30 am Nominating Committee Meeting .............................................. .... SalBoard Room 3
12:30 pm - 1:30 pm Long Range Planning Committee Meeting.. .............. ............... ...... Directors Row 1
12:30 pm - 1:30 pm Plant Cell Reports Editors Meeting .................................. DirtBoard Room 3
6:00 pm - 7:30 pm Plant Biotechnology Section Business Meeting......................... Salon A
6:00 pm - 8:00 pm Animal Cell Sciences Section Business Meeting............... ................. Duluth
7:30 pm - 10:00 pm Plant Biotechnology Section Social........................... .oSalon B
8:00 pm - 10:00 pm Anima! Cell Sciences Section Social .......................... Duluth

TUESDAY, JUNE 6
7:00 am - 5:00 pm Registration... .. ... .................................................................. Red Wing Room
7:00 am - 8:00 am Student Affairs Breakfast ................... ... .................................. Directors Row 1
7:00 am - 8:00 am Development Committee Meeting .................................... Board Room 3
10:00 am - 3:30 pm Exhibits and Posters .................. ......................................... Salon D, E, F, G
10:00 am - 10:30 am Coffee Break ........Editors. Meeti...... .............. ............................ S alon D, E, F, G
10:00 am - 10:30 am Constitution and Bylaws Committee Meeting .................... Diretors Row 1
10:30 am Closing of the City of Lakes Silent Auction Salon D, E, F, G
12:30 pm Posting of the City of Lakes Silent Auction Winners Red Wing Room
12:30 pm - 1:30 pm 2007 Program Planning Committee Meeting............................. Directors Row 1
3:30 pm - 5:00 pm Poster Breakdown and Removal ...................................... .......... Salon D, E, F, G
5:00 pm - 5:45 pm SIVB Business Meeting ......................... ............ ................ Rochester
6:00 pm - 10:00 pm Evening at the Mill City Museum .................. .............. Mill City Museum

WEDNESDAY, JUNE 7
7:00 am - 12:00 pm Registration .......................................... ........................... Red Wing Room
10:00 am - 10:30 am Coffee Break .................................................................................... B allro om Foyer
2:00 pm - 5:00 pm Afternoon Tour of the Center for Microbial and Plant Genomics ........ Cargill Building Center

Note: Additions and changes to functions will be posted on a bulletin board located in the registration area.
Please check the bulletin board daily.



Saturday, June 3

SATURDAY, JUNE 3

7:00 am - 7:00 pm Registration Red Wing Room

8:00 am - 3:00 pm SIVB BOARD OF DIRECTORS MEETING Board Room 3

4:00 am - 5:00 pm 2006 PROGRAM PLANNING COMMITTEE MEETING Board Room 3

7:00 pm - 9:00 pm 2006 IN VITRO BIOLOGY MEETING Salon D, E, G, F
OPENING RECEPTION

7:00 pm - 9:00 pm CITY OF LAKES SILENT AUCTION KICKOFF Salon D, E, G, F

Saturday, June 3
Even Poster Authors will be present

7:30 pm - 8:30 pm
(See list of posters on pages 26-A to 49-A)
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SUNDAY, JUNE 4

7:00 am - 6:00 pm Registration Red Wing Room

MOLECULAR NUTRITION

Conveners: Jeffrey W. Adelberg, Clemson University, and Linda B. Jacobsen, Roche Applied
Science

8:00 am - 10:00 am Plenary Symposium Salon C
(See abstract page 2-A)

All life started in the sea and we still have saline solutions bathing all vital tissues. The concentration and organic complexation of
nutrients confers specificity for their physiological roles. Higher plants are non-motile and meet environmental challenges with
altered enzyme responses. Nutritional and defense compounds from plants can have similar functions in regulating heterologous
systems found in plants and animals. In vitro systems are a powerful tool to ask vital questions on how chemicals become nutrients,
and how nutrients affect the target organism. It is known that animal cells directly or indirectly concentrate their nutrients from plants
and require more concentrated nutrients than plant cells. Thus key to understanding the total picture is the identification of
chemicals/nutrients in culture media that are required by animal cells to reproduce and function.

8:00 Introduction (J. Adelberg and L. Jacobsen)
8:05 PS-1 Advances in Molecular Nutrition: Phytochemicals and Antioxidant Response

Pathways as Critical Control Points for Chemoprevention of Disease
Kalidas Shetty, University of Massachusetts

9:00 PS-2 Genomic and Proteomic Approaches to Understanding and Manipulating
Nutritional Requirements in Mammalian Cell Culture Processes
Laurel Marie Donahue, SAFC Biosciences

10:00 am - 10:30 am Coffee Break Salon D, E, G, F

CELL-BASED BIOASSAYS AS ESSENTIAL TOOLS IN DRUG DEVELOPMENT

Convener: John W. Harbell, Mary Kay Inc.

10:30 am - 12:00 pm Animal Symposium Duluth
(See abstract page 5-A)

Cell-based bioassays have become a mainstay in drug discovery and development. These assays range from simple screens for
basic toxicity or efficacy to systems involving multiple cell types and a complex array of end points. Even the most "simple" of these
assays involves a series of independent variables that must be defined and controlled in the study design. Factors such as the
selection of the target cells, cell number, duration of exposure, and endpoints will impact the resulting data and predictive capacity of
the test. An understanding of the design and validation processes that have gone into successful bioassays is key to the design and
validation of future assays. This symposium will present examples of three successful and large scale bioassay programs.
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10:30 Introduction (J. Harbell)
10:35 A-1 The NCI 60 Tumor Cell Line Screen: An Information-rich Screen Informing on

Mechanisms of Toxicity
Robert H. Shoemaker, National Cancer Institute

11:00 A-2 High-fidelity In Vitro Modeling of Clinically-defined, Chemically-induced Organ
Toxicity in Man Using Adverse Effects of Oncology Drugs as Ethical Learning
Sets
Ralph E. Parchment, NCI-Frederick Cancer Research Facility

11:25 A-3 Assessing Hepatotoxicity Through Multiple Endpoints
James M. McKim, CeeTox, Inc.

FUNCTIONAL GENOMICS

Conveners: Baochun Li, University of Kentucky, and Allan R. Wenck, BASF Plant Sciences

10:30 am - 12:30 pm Plant Symposium Salon C
(See abstract page 1O-A)

Studying the function of plant genes and developing new tools for functional genomics studies are of fundamental interest and
advances in this field are being made at a very dramatic pace. The speakers from this session will update their research on the
following areas: molecular mechanisms that govern plant development and floral induction; molecular mechanisms that underlie
plant responses to harsh environment such as soil salinity, drought and cold temperatures; small RNA pathways in plants; and a
highly efficient Agrobacterium-tumefaciens-mediated transient gene expression system using TMV-based binary vectors.

10:30 Introduction (B. Li and A. Wenck)
10:35 P-1 Remembering Winter: Vernalization as an Environmentally Induced Epigenetic

Switch
Richard M. Amasino, University of Wisconsin

11:00 P-2 Role of miRNAs and siRNAs in Abiotic Stress Repsonses
Jian-Kang Zhu, University of California

11:25 P-3 Diverse Small RNA-directed Pathways in Plants
Zhixin Xie, Texas Tech University

11:50 P-4 High Throughput Gene Assembly and Expression Using Viral RNA Replicons
Delivered by Agrobacterium
Yuri Gleba, Icon Genetics

12:15 Discussion

GENOMIC APPROACHES TO HOST-PATHOGEN INTERACTIONS

Convener: Gary Muehlbauer, University of Minnesota

10:30 am - 12:30 pm Plant Symposium Salon A
(See abstract page 11 -A)

Plant pathogens cause significant economic damage to the agricultural production worldwide by direct reduction of yields and losses
of market and export. How do plant pathogens infect host plants and establish disease interactions with host plants? What are the
host responses and gene expression networks induced during infection? The science of genomics is leading to an advanced
understanding of how genes function in a coordinate fashion that results in various organismal characteristics or phenotypes.
Functional, structural, and comparative genome analysis of plant pathogens and their hosts will provide insights to understand the
questions. These understandings are essential to the development of effective and environmentally sound strategies for disease
control. This symposium will provide an update on host-pathogen interactions.
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10:30 Introduction (G. Muehlbauer)
10:35 P-5 Signaling Networks Controlling Disease Resistance Responses in Arabidopsis

Jane Glazebrook, University of Minnesota
11:00 P-6 Profiles in Scourge: Gene Expression Analysis of a Crop Killer

H. Corby Kistler, USDA-ARS
11:25 P-7 In Planta Transcriptional and Functional Patterns of an Agriculturally Relevant R

Gene
James M. Bradeen, University of Minnesota

11:50 P-8 Use of a High-performance, Custom Microarray for Elucidation of Signaling
Networks Controlling Plant Defense Responses
Fumiaki Katagiri, University of Minnesota

12:15 Discussion

PLANT BIOTECHNOLOGY AFTER THE FARMERS' FIELDS - TESTING,

TRACKING, AND ECONOMICS

Convener: Raymond D. Shillito, Bayer CropScience

1:30 pm - 3:00 pm Plant Symposium Salon B
(See abstract page 12-A)

Once a transgenic has been commercialized, many economic issues affect its acceptability and adoption. Plant varieties must meet
performance requirements - so tests are needed for ensuring purity. Once the crop leaves the farm gate it may be segregated for
use in certain markets. Thus testing is needed in order to satisfy the needs of those involved in trade of grain and foodstuffs to
comply with regulatory and labeling requirements. The segregation and testing of grain and food and feed for the presence or
absence of transgenic crop products can have major economic impacts. This session will describe the types of tests available for
detecting and quantifying transgenic seeds and grain, describe how these are applied in the grain industry, and look at the economic
issues raised by these testing regimes.

1:30 Introduction (R. Shillito)
1:35 P-9 Testing Methods for DNA and Proteins in Transgenic Crops

Raymond D. Shillito, Bayer CropScience
2:00 P-10 Applications of Testing Methods in the Grain Industry

Randal Giroux, Cargill. Inc.
2:25 P-1 1 A Global Perspective on the Economic Impact of Transgenic Crop Varieties

Greg Traxler, Auburn University

PLANT TRANSFORMATION

Moderator: Dennis J. Gray, University of Florida

1:30 pm - 3:00 pm Plant Contributed Paper Session Salon A
(See abstract page 20-A to 21-A and 34-A)

1:30 P-1000 RNAi-mediated Silencing of Maize Chromatin Genes Confer Increased
Transformation Efficiency in Maize
Mary Ann McGill, University of Wisconsin-Madison, S. M. Kaeppler, and
H. F. Kaeppler
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1:45 P-1001 Stable Transformation of Taxus
Helena Mathews, Exelixis Plant Sciences, Nikolaus Matheis, Fira Negru,
Karin Connors, Vaka Reddy, Al Lammers, Debra Schuster, Mylavarapu
Venkatramesh, and D. Ry Wagner

2:00 P-1002 A Novel Shoot Organogenesis and Transformation System for Nicotiana
obtusifolia Accession PI 555573
Baochun Li, University of Kentucky, Qingwei Huang, and Hui Qiu

2:15 P-1 003 Selecting Disease Resistant Transgenic Grapevine for Field Tests
Dennis J. Gray, University of Florida, Z. T. Li, S. A. Dhekney, M. Dutt, M.
Van Aman, J. Tattersall, and K. T. Kelley

2:30 P-1004 The Immunodominant Allergan Ara h2 is Silenced in Transgenic Peanut
Via the RNA Interference (RNAi) Strategy
Koffi N. Konan, Alabama A&M University, 0. M. Viquez, and H. W. Dodo

2:45 P-1 005 Antibiotic Marker Free Approach for Obtaining Salt Stress Tolerant Vigna
mungo (Blackgram)
Neera Bhalla Sarin, Jawaharlal Nehru University, P. Bhomkar, C. P.
Upadhyay, S. DebRoy, R. Rajwanshi, A. Muthusamy, M. Saxena, N.
Shiva Prakash, M. Pooggin, and T. Hohn

RECENT ADVANCES IN INVERTEBRATE IMMUNITY USING IN VITRO TECHNIQUES

Conveners: Cynthia L. Goodman, USDA/ARS/BCIRL, and Guy Smagghe, Ghent University

1:30 pm - 3:00 pm Animal Symposium Duluth
(See abstract page 5-A to 6-A)

Understanding and manipulating insect immunity has important implications for the control of agriculturally and medically important

insects, including lepidopterans that destroy crops as well as dipterans that vector human and animal diseases. The innate immune

system in insects is quite complex, with both humoral and cellular components. By using cell and tissue culture techniques, these

components can be isolated and their mechanisms and specific effects more directly studied (Fallon and Sun 2001, Insect Biochem.

Molec. Biol. 31:263). One aspect of immunity that can be readily investigated using in vitro methods is the identification of the

signaling pathways involved in controlling the various immune responses. Eicosanoids (Stanley 2006, Annu. Rev. Entomol. 51: 25-

44) and insect hormones (Franssens et al., Dev. Comp. Immunol., submitted) play important roles in this arena. To summarize, this

symposium will discuss a number of important topics related to insect immunity and the in vitro methodologies used to dissect them,
with potential field applications of these studies also being noted.

1:30 Introduction (C. Goodman and G. Smagghe)
1:35 A-4 Eicosanoids in Invertebrate Immunity: An In Vitro Approach

David Stanley, USDA/ARS/BCIRL
2:00 A-5 Experimental Approaches to the Evaluation of Immune Functions in Mosquito

Cell Lines
Ann Fallon, University of Minnesota

2:25 A-6 Determination of the Effects of Ecdysteroids and JH on Nodulation Responses
Vanessa Franssens, University of Leuven
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2006 IN VITRO BIOLOGY OPENING CEREMONY

Program Chair: Mark C. Jordan, Agriculture and Agri-Food Canada
Program Co-Chairs: Guido F. Caputo, Canadian Forest Service

John W. Harbell, Mary Kay Inc.

3:00 pm - 5:30 pm Opening Ceremony Salon C

Conveners: David W. Altman, IPR Consulting, Inc
Mark C. Jordan, Agriculture and Agri-Food Canada
Paul J. Price, Invitrogen

3:00 Welcome and Opening Remarks:
David W. Altman, SIVB Past President, Society for In Vitro Biology
Paul J. Price, President, Society for In Vitro Biology

3:10 2006 Fellow Award Recipients (Awards to be presented at Section Meetings):
Guido F. Caputo, Canadian Forest Service
Dennis A. Laska, Eli Lilly & Company
Shirley A. Pomponi, Harbor Branch Oceanographic Institution
Nancy A. Reichert, Mississippi State University
Amy A. Wang, GlaxoSmithKline

3:20 2006 Distinguished Service Award Presentations:
Delia R. Bethell, Ventria Bioscience
Nancy A. Reichert, Mississippi State University
David D. Songstad, Monsanto Company

3:30 2006 Lifetime Achievement Award Recipients:
Bob V. Conger, University of Tennessee (Introduction presented
by David D. Songstad)
Wei-Shou Hu, University of Minnesota (Introduction presented
by David W Jayme)

4:00 Keynote Symposium

Introduction (D. W. Altman and M. C. Jordan)
KS-1 Ever-expanding Horizons

Ronald L. Phillips, University of Minnesota
(See abstract page I-A)

5:30 pm - 7:30 pm 2006 IN VITRO BIOLOGY MEETING Salon D, E, G, F
OPENING CEREMONY RECEPTION
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5:30 pm - 7:30 pm Exhibits and Posters Salon D, E, G, F

Sunday, June 4
Odd Poster Authors will be present

6:30 pm - 7:30 pm
(See list of posters on pages 26-A to 49-A)
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MONDAY, JUNE 5

7:00 am - 6:30 pm Registration Red Wing Room

BIOREACTORS: APPLICATION OF CULTURED EUKARYOTIC CELLS
FOR BIOPHARMACEUTICAL PRODUCTION

Conveners: Michael E. Horn, Phyton Biotech, Inc., and David Jayme, Brigham Young
University - Hawaii

8:00 am - 10:00 am Plenary Symposium Salon C
(See abstract page 2-A to 3-A)

There often exist multiple options for the production of biopharmaceuticals, many of them involving eukaryotic cell culture
processes. Process development requires comparative analysis of these options and appreciation of their relative strengths and
limitations to project the superior route for bioproduction. This plenary session invites speakers experienced with the production of
biological compounds in vertebrate, invertebrate and plant cell-based cultures. Using case studies from their personal experiences,
they will explore the utility of their respective culture systems to achieve bioproduction objectives.

8:00 Introduction (M. E. Horn and D. Jayme)
8:05 PS-3 Animal Cell Culture: The Future Beyond Bioreactors and Metabolic Engineering

Wei-Shou Hu, University of Minnesota
8:40 PS-4 Baculovirus Recombinant Protein Production in Insect and Mammalian Cells

Thomas A. Kost, GlaxoSmithKline
9:15 PS-5 Commercial Production of Paclitaxel by Plant Cell Culture

Venkatesh Srinivasan, Phyton Biotech, Inc.
9:50 Discussion

10:00 am - 10:30 am Coffee Break Salon D, E, G, F

3D CELL CONSTRUCTS FOR TISSUE ENGINEERING

Convener: Robert Tranquillo, University of Minnesota

10:30 am - 12:00 pm Animal Symposium Duluth
(See abstract page 6-A to 7-A)

The success of tissue engineering hinges on an appropriate combination of cells, polymer scaffolds, and culture conditions, often
involving controlled mechanical and chemical signals. This session will provide state-of-art studies among a range of key
applications that explore these critical factors.

10:30 Introduction (R. Tranquillo)
10:35 A-7 Multipotent Adult Progenitor Cells for Vascular Repair

Catherine M. Verfaillie, University of Minnesota
11:00 A-8 Cell Sourcing for Fibrin-based Heart Valve -equivalents

Chrysanthi Williams, Bose Corporation
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11:25 A-9 Engineering Large, Mineralized Bone Tissue Constructs Using Human
Mesenchymal Stem Cells
Gordana V. Vunjak-Novakovic, Columbia University

GLOBAL COMMERCIAL MICROPROPAGATION:
CHALLENGES AND OPPORTUNITIES

Conveners: Michael E. Kane, University of Florida, Michael Becwar, ArborGen LLC, and
Jeffrey W. Adelberg, Clemson University

10:30 am - 12:30 pm Plant Symposium Salon B
(See abstract page 12-A to 13-A)

Micropropagation. the application of tissue culture for efficient clonal plant production, has been used commercially since the 1960's

and is possibly the oldest example of commercial biotechnology. In the United States, the micropropagation industry has developed

primarily to service the temperate and tropical ornamental plant industry. Production of elite stock plants for small fruit and vegetable

crops is a secondary area of activity. Clonal propagation of coniferous forest trees via somatic embryogenesis is being pursued for

large-scale production in the US. Manufactured seed and automation technologies in combination offer a cost effective method of

producing, selecting and deploying somatic embryos into conifer nurseries. Tropical plantation crops, outside this country have

been commercially micropropagated for many years. Recently, bioreactor technology has been implemented for efficient large-

scale propagation of several fruit and timber crops. Our speakers will provide differing perspectives on the critical challenges and

technology developments that impact this industry.

10:30 Introduction (M. E. Kane, M. Becwar, and J. W. Adelberg)
10:35 P-12 Current Status and Impact of Commercial Plant Tissue Culture

Steve McCulloch, Mountain Shadow Nursery
11:00 P-13 Status of Commercial Tropical Foliage Plant Micropropagation

Gary Hennen, Oglesby Plants International, Inc.
11:25 P-14 Temporary Immersion Bioreactor: An Efficient Technology for Scaling-up Plant

Production
Maritza Escalona Morgado, University of Ciego de Avila

11:50 P-15 Manufactured Seed - An Efficient Method for Delivery of Somatic Embryos to
Nurseries
William C. Carlson, Weyerhaeuser

12:15 Discussion

PLANT-MADE PHARMACEUTICALS

Convener: Delia R. Bethell, Ventria Bioscience

10:30 am - 12:30 pm Plant Symposium Salon A
(See abstract page 13-A to 14-A)

The production of protein therapies using plants as the expression system is gaining steady acceptance. The technology is moving

beyond the theoretical and the lab bench and into the clinic. This session will explore the progress being made in the clinical

application of plant made proteins and pharmaceuticals.

10:30 Introduction (D. Bethell)
10:35 P-16 Therapeutic Protein Expression in the Plant-based LEX System TM

Vincent Wingate, Biolex
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11:10 P-17 Production of Biodefense-related Proteins in Tobacco
Keith Wycoff, Planet Biotechnology, Inc.

11:45 P-18 Transgenic Expression and Recovery of Biologically Active Recombinant Human
Insulin from Arabidopsis thaliana Oilseeds
Elizabeth W, Murray, SemBioSys Genetics, Inc.

12:20 Discussion

Monday, June 5
Even Poster Authors will be present

1:30 pm - 2:30 pm
(See list of posters on pages 26-A to 49-A)

ANIMAL CELL SCIENCES

Moderator: Eugene Elmore, University of California - Irvine

2:30 pm - 3:30 pm Animal Contributed Paper Session Duluth
(See abstract page 19-A)

2:30 A-1000 Response of Rosiglitazone, UAB 30, and Atorvastatin in the Human
Melanoma Prevention Assay
Eugene Elmore, University of California - Irvine, A. Jain, L. Kopelovich,
F. L. Meyskens, V. E. Steele, and J. L. Redpath

2:45 A-1001 Lineage Specificity and Interspecies Variation in Hematopoietic Toxicity
Testing
Cindy Miller, StemCell Technologies, Inc., Carla Pereira, Jackie Damen,
and Emer Clarke

3:00 A-1002 Computer-aided Tissue Engineering: Predicting Self-assembly of Prostate
Cancer Spheroids
Kim C. O'Connor, Tulane University, H. Song, and S. Clejan

3:15 A-1003 Characterization of Neuroblastoma Cells Cultured in Three-dimensional,
Microgravity Rotary Bioreactor: Organoid Formation and Free Cell
Dynamics
Robert Asbury Redden, The Children's Hospital of Philadelphia, and E.
J. Doolin

EMBRYOGENESIS / REGENERATION I MICROPROPAGATION

Moderator: Vicki Magnusson, North Dakota State University

2:30 pm - 3:30 pm Plant Interactive Poster Session Salon D, E, G, F
(See abstract page 37-A to 38-A)
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P-2012 In Vitro Propagation of Silver Maple
Vicki Magnusson, North Dakota State University, and Wenhao Dai

P-2013 In Vitro Specificity Exhibited by Fungal Mycobionts of Spiranthes floridana
(Orchidaceae) within the Congener Spiranthes brevilabris
Scott L. Stewart, University of Florida, and M. E. Kane

P-2014 Optimization of Regeneration in Pongamia pinnata (L.) Pierre - a Potential
Biodiesel Plant Using Taguchi Approach
B. Srinivas, Sreenidhi Institute of Science and Technology (SNIST), and S.
Ramgopal Rao

P-2015 Callus Establishment and Shoot Proliferation in Jatropha curcas: A Biodiesel
Plant Through Nodal Explant Culture
Shailendra Kumar Tiwari, Plant Propagation & Biotechnology Division State
Forest Research Instituite. P. K. Shukla, Amit Pandey, and M. P. Goswami

P-2016 Recovery from Gross Apical Damage in Dicotyledonous Seedlings
Victor Gaba, ARO Volcani Center, L. Jashi, S. Amutha, K. Kathiravan, S. Singer,
I. Shomer, and B. Steinitz

P-2017 In Vitro Propagation of Rare and Disappear Plants
Magfrat P. Muminova, Institute of Genetics & PEBAS of Uzbekistan, 0. I.
Isaeva, I. N. Grigina, and S. S. Khamrakulov

INVERTEBRATE

Moderator: Guido Caputo, Canadian Forest Service

2:30 pm - 3:30 pm Invertebrate Interactive Poster Session Salon D, E, G, F
(See abstract page 32-A to 33-A)

1-2000 Eicosanoids Influence Insect Cell-viral Interactions
Cynthia L. Goodman, USDA/ARS/ BCIRL, A. McIntosh, and D. Stanley

1-2001 Stable Transformation of a Tick (Ixodes scapularis) Cell Line with the Sleeping
Beauty Transposon System
Timothy J. Kurtti, University of Minnesota, R. F. Felsheim, J. T. Mattila, G. D.
Baldridge, N. Y. Burkhardt, and U. G. Munderloh

1-2002 RNAi-mediated Silencing of a DsRed2-expressing Ixodes Scapularis (Acari:
Ixodidae) Cell Line
Joshua T. Mattila, University of Minnesota, G. D. Baldridge, R. F. Felsheim, N.
Y. Burkhardt, U. G. Munderloh, and T. J. Kurtti

1-2003 Electroporation of Crithidia ricardoi with pNUS-GFPH
Moses A. McDaniel, Elizabeth City State University, Gieira Jones, Margaret
M. Young, Gary L. Harmon, and Ronald H. Blackmon

1-2004 Functional Analysis of Nictaba in Insect Midgut Cells
Guy Smagghe, Lab Agrozoology, Ghent University, G. Vandenborre, T. Soin, L.
Jacobsen, G. Caputo, and E. J. M. Van Damme

1-2005 Validation Analysis of an Ecdysteroid Receptor Agonist Assay Using Intact
Cultured Lepidoptera Cells
Guy Smagghe, Lab Agrozoology, Ghent University, H. Mosallanejad, L.
Decombel, C. Goodman, and T. Soin
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1-2006 Biologically Potent Broad Spectrum Antibiotics Obtained from the Tetrodotoxin
Rich Organs of Puffer Fishes
Joey D. Mangadlao, University of the Philippines

SECONDARY PRODUCTS AND BIOTECHNOLOGY

Moderator: Mitchell L. Wise, USDA/ARS

2:30 pm - 3:30 pm Plant Interactive Poster Session Salon D, E, G, F
(See abstract page 34-A to 35-A)

P-2000 Elicitation of Pueraria lobata (Kudzu) Cell and Root Cultures for Radiolabeling of
Isoflavones
Nelson Adam Reppert, University of Illinois Urbana-Champaign, G. Yousef, R.
B. Rogers, and M. A. Lila

P-2001 Copper Chloride Elicitation of In Vitro Red Clover Isoflavones
Nancy Engelmann, University of Illinois, Urbana, Randy Rogers, Padmapriya
Vattem, Jeevan Prasain, and Mary Ann Lila

P-2002 Biosynthesis of Avenanthramides in Chitin Elicited Oat (Avena sativa)
Suspension Cultures
Mitchell L. Wise, USDA/ARS

P-2003 Cell-free Expression of the Tobacco Lectin
Guy Smagghe, Ghent University, D. Breite, E. Daniel, G. Vandenborre, N.
Lannoo, L. Jacobsen, and E. J. M. Van Damme

P-2004 Rapid Screening of Silent Mutations for Cell-free Production of the Plant Lectin
nictaba
Erica Daniel, Indiana University, D. Breite, L. Jacobsen, E. J. M. Van Damme,
and G. Smagghe

P-2005 Tissue Culture of Nerium oleander Possesses Cytotoxic Activity for Human Cell
Lines In Vitro
Nelli A. Hovhannisyan, Yerevan State University

BIOINFORMATICS TOOLS FOR BIOTECHNOLOGISTS

Conveners: Peggy J. Ozias-Akins, University of Georgia, and Sylvia Adjoa Mitchell,
University of the West Indies

3:30 pm - 5:00 pm Plant Symposium Salon C
(See abstract page 11-A to 12-A)

Bioinformatics combines aspects of the biological sciences with information technology and thereby provides a means to store and
mine complex biological data sets. Databases are essential components of bioinformatics and should be carefully designed in order
to optimize subsequent mining through queries. This workshop is intended for the novice as an introduction to the design concepts
of relational databases, the computational environments and programming skills that are required, and the potential applications to
biotechnology.
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3:30 Introduction (P. J. Ozias-Akins and S. A. Mitchell)
3:35 TBD

Zheng Jin Tu, University of Minnesota

CONSERVING ENDANGERED ORCHIDS: AN IN VITRO PERSPECTIVE

Conveners: Valerie C. Pence, Cincinnati Zoo and Botanical Gardens, and Barbara M. Reed,
USDA/ARS

3:30 pm - 5:00 pm Plant Symposium Salon A
(See abstract page 14-A to 15-A)

Conservation efforts to preserve rare and endangered plants involve both in situ preserves and ex situ collections, In vitro culture of
rare orchids can provide a secure storage form for these popular flowers as well as providing specimens for population
augmentation, reintroduction, and establishment. This symposium will include several perspectives on the use of in vitro culture to
preserve and protect rare and endangered orchid species.

3:30 Introduction (V. C. Pence and B. M. Reed)
3:35 P-19 An Overview of the Orchid-fungal Sybiosis in Nature, and Its Application In Vitro

to Promote Conservation
Lawrence W Zettler, Illinois College

4:00 P-20 Symbiotic and Asymbiotic Orchid Seed Germination as Tools in Conservation
Scott L. Stewart, University of Florida

4:25 P-21 In Vitro Strategies for Conservation of Madagascar's Endemic Orchids
Marge Mary From, Omaha's Henry Doorly Zoo

4:50 Discussion

STEM CELLS

Convener: Gordana V. Vunjak-Novakovic, Columbia University

3:30 pm - 5:00 pm Animal Symposium Duluth
(See abstract page 7-A)

Stem cells have the potential for self-renewal and the potential for differentiation into any specific cell lineage. Our ability to utilize
this unique potential depends on in vitro methods that can recapitulate some of the conditions present during normal development
and thereby regulate stem cell differentiation. Focus of this session is on stem cells, in the context of their application in tissue
engineering and regenerative medicine.

3:30 Introduction (G. V. Vunjak-Novakovic)
3:35 A-10 Stem Cell Based Artificial Heart

Doris Taylor, University of Minnesota
4:00 A-1 1 Blood and Endothelial Cell Development from Human Embryonic Stem Cells

Dan S. Kaufman, University of Minnesota
4:25 A-12 Muscle Stem Cell: Satellite Cell and Sca-1-positive Cell

Atsushi Asakura, University of Minnesota Medical School
4:50 Discussion
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NUTRITIONAL REQUIREMENTS OF MAMMALIAN CELLS IN CULTURE:
DESIGN AND OPTIMIZATION OF THE CELL CULTURE MEDIUM AND PROCESSES

Convener: Paul J. Price, GIBCO lnvitrogen

5:00 pm - 6:00 pm Animal Symposium Duluth
(See abstract page 7-A)

A classical cell culture medium is made up of a buffered isotonic salt solution supplemented with vitamins, amino acids. a source of
energy such as glucose or glutamine and a protein supplement such as serum. As the science of media formulation progressed
from serum supplemented to serum-free and then to chemically-defined, substitutes for the serum component and then for serum
derived proteins had to be found. Many segments of Industry are presently moving away from media and reagents containing any
component of animal or human origin. The outbreak of BSE and CJV in England heightened the awareness of the risk of
contamination of therapeutics by prions or viruses and prompted regulatory pressure for companies to address this potential risk
This teaching seminar will cover the basics of a cell culture medium and the advantages and disadvantages of the serum
supplement. It will then progress into the construction of serum-free and chemically defined formulations and then to the elimination
of all components of animal origin. Ways to optimize both cell growth and productivity will be presented as well as the design of
media for specific applications. Emphasis will be placed on reducing apoptosis by controlling osmolality, ammonia, and free radical
production and through optimization of the media formulation.

5:00 A-13 Nutritional Requirements of Mammalian Cells in Culture: Design and
Optimization of the Cell Culture Medium and Processes
Paul J. Price, GIBCO Invitrogen

STUDENT PROFESSIONAL DEVELOPMENT

Moderator: Mary Ann McGill, University of Wisconsin

5:00 pm - 6:00 pm Joint Symposium Salon A

One of the most beneficial aspects of the SIVB meetings is the chance to interact with researchers from academic, industry, and
government institutions. As students get closer to graduating, they start to ask themselves questions like "academia or industry?"
or "If I go to industry without doing a postdoc, can I come back to an academic institution?" and other questions of that nature. This
workshop will feature a discussion panel with representatives from academia, industry, and government research institutions The
session will consist of a student-run question and answer session followed by an interactive O&A segment with the audience. So,
come and learn all the answers to life's big questions (or at least get an idea of what you want to do in your career.)

Panelists: Michael E. Kane, University of Florida
Mary Ann McGill, University of Wisconsin
Sylvia Adjoa Mitchell, University of the West Indies
Nancy A. Reichert, Mississippi State University
Elizabeth J. Roemer, State University of New York - Stony Brook
Carol M. Stiff, Kitchen Culture Kits
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TUESDAY, JUNE 6

7:00 am - 5:00 pm Registration Red Wing Room

CONTROLLING TRANSGENE DELIVERY AND INTEGRATION
Conveners: Michael Bosela, Indiana University - Purdue University at Fort Wayne, and

Theodore M. Klein, Pioneer Crop Genetics

8:00 am - 10:00 am Plenary Symposium Salon C

Processes for delivering transgenes into cells and tissues have advanced dramatically in recent years. However, for most
eukaryotes, with the notable exception of yeasts and some specialized animal cell lines (e.g., murine embryonic stem cells, etc.),

DNA integration occurs primarily by illegitimate recombination at random locations in the genome. In contrast with homologous
recombination, where gene integration occurs at regions of DNA sequence homology, illegitimate recombination is characterized by

decreases in transgene fildelity (with truncation and transgene arrangements being relatively common), more complex integration

patterns (and associated increases in the frequency of homology dependent gene silencing), and the possibility of collateral damage

resulting from integration into gene coding sequences or control elements (promoters, enhancers, etc). In addition, forward genetics

and gene therapy (gene repair or conversion) are only possible via homologous recombination. This session focuses on means to

more precisely manipulate transgene delivery; with the goal of increasing the degree of experimenter control over the location and

type of gene integration. Two approaches are emphasized. The first involves the use of heterologous or synthetic DNA metabolism

enzymes (e.g., recombinases, targeted endonucleases, etc) to stimulate site-specific integration and/or homologous recombination.

The second approach involves the development of artificial chromosomes, both as a means to circumvent difficulties associated

with random integration and as a platform for the delivery of large sets of genes. The speakers will emphasize the applications of

the new technologies and their utility across both plant and animals, and model and non-model organisms.

8:00 Introduction (M. Bosela and T. M. Klein)
8:05 PS-6 Cre/lox Mediated Site-specific Gene Integration in Plants

Vibha Srivastava, University of Arkansas
8:30 PS-7 Homologous DNA Integration in Plants

Avraham A. Levy, The Weizmann Institute of Science, Israel
8:55 PS-8 Using Zinc-fingered Nuclease Mediated Homologous Recombination to

Manipulate the Mammalian Genome
Matthew H. Porteus, University of Texas

9:20 PS-9 Chromosome-based Gene Expression Platforms for Cell Engineering
Edward Perkins, University of Minnesota Medical School - Duluth

9:45 Discussion

10:00 am - 10:30 am Coffee Break Salon D, E, G, F

ALTERNATIVE CROPS/USES

Conveners: Nancy A. Reichert, Mississippi State University, and Margaret M. Young,
Elizabeth City State University

10:30 am - 12:30 pm Plant Symposium Salon C
(See abstract page 15-A)
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There are thousands of plant species grown throughout the world, yet we rely on a select few to provide us with products for input
into primarily food/feed/fiber markets. Thinking outside the box, those "traditional" crops are being looked at for input into alternative
uses and markets. Also, plants not thought of as traditional "crops" are also being improved to contribute value added benefits and
products, This session will focus on research that could expand our definition of crops and their uses.

10:30 Introduction
10:35 P-22 Expanding the Utility of Alfalfa

Richard A. Dixon, Samuel Roberts Noble Foundation
11:10 P-23 From Crops to Biorefineries

Olga V. Selifonova, Cargill, Inc.
11:45 P-24 TBA

Maurice M. Moloney, SemBioSys Genetics, Inc.
12:20 Discussion

COMMERCIALIZATION OF TRANSGENIC CROPS
Conveners: David D. Songstad, Monsanto Company

10:30 am - 12:30 pm Plant Symposium Salon A
(See abstract page 15-A to 16-A)

The commercialization of transgenic crops has now moved into its second decade and provides an opportunity to reflect upon the
progress and look forward to the future. Over the first decade, progress has been made toward the global acceptance of transgenic
crops with a cumulative planting of biotech crops now reaching one billion acres spanning 17 countries. In 2004 alone, 200 million
acres of biotech crops were planted and it is projected that this will increase by 20% for each of the 2005 and 2006 plantings. The
future for transgenic crops looks very promising as the commercial climate grows and expands into new crops and traits In this
session, presentations will cover both the progress made over the first ten years of plant biotech crops and also the future as new
crops and traits come to the marketplace.

10:30 Introduction
10:35 P-25 Development of Roundup ReadyO Alfalfa Varieties

Mark McCaslin, Forage Genetics International
11:10 P-26 Development and Characterization of Alfalfa Populations Tolerant to Glyphosate

Glenn Rogan, Monsanto Company
11:45 P-27 Impact of Yieldgard Rootworm on Corn Rootworm Control

Scott C. Johnson, Monsanto Company

CRYOPRESERVATION

Convener: Lia H. Campbell, Cell and Tissue Systems, Inc.

10:30 am - 12:30 pm Animal Symposium Duluth
(See abstract page 8-A)

Cryobiology is the study of cells at temperatures below the physiological temperature of 37'C. It encompasses many aspects of
preservation including hypothermic storage. cryopreservation, and freeze-drying among others. While most researchers freeze cells,
their experience with other aspects of cryobiology is limited. This symposium seeks to introduce participants to other applications
involving sub-physiological temperatures.
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10:30 Introduction (L. H. Campbell)
10:35 A-14 Cryopreservation of Hepatocytes: Role of Culture Configuration on Survival

Allison Hubel, University of Minnesota
11:00 A-15 Biophysical and Molecular Changes Associated with Cryopreservation of Sperm

Ken Roberts, University of Minnesota Medical School
11:25 A-16 Thermal Injury Characterization for Biomedical Applications: In Vitro Model

Systems
John C. Bischof, University of Minnesota

11:50 Discussion

Tuesday, June 6
Odd Poster Authors will be present

1:30 pm - 2:30 pm
(See list of posters on pages 26-A to 49-A)

ANIMAL CELL SCIENCES

Moderator: Lia H. Campbell, Cell & Tissue Systems, Inc.

2:30 pm - 3:30 pm Animal Interactive Poster Session Salon D, E, G, F
(See abstract page 26-A to 27-A)

A-2000 Preservation of Cells by Freeze Drying
Lia H. Campbell, Cell & Tissue Systems, Inc., Kristy Sarver, Sarah Miller, Brian
Leman, and Kelvin G. M. Brockbank

A-2001 Use of a Cancer Cell Line Profiling Array to Evaluate the Effect of
Chemotherapeutic Agents on Cullin 5 (Cul5) mRNA Expression
K. Zaffarkhan, Midwestern University, M. J. Fay, and C. Koch

A-2002 Calcium Oxalate Crystals in Commercial Fetal Bovine Serum: Implications for
Cell Culture, Phagocytosis and Biomineralization Studies In Vitro
Claudio E. Pedraza, McGill University, and M. D. McKee

A-2003 Antioxidant and Antiproliferative Effects of Turkish Rheum Ribes Ethyl Acetate
Extract
Pembegul Uyar, Middle East Technical University

A-2004 In Vitro Tolerance of Filamentous Fungi to Environmental Pollutants: A Potential
for Mycoremediation
Naiza Mae Natividad De Los Santos, University of the Philippines in the
Visayas, Krysta Laureen Palma, and Nelson D. Aclan
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IN VITRO TOOLS, TECHNIQUES, AND OPTIMIZATION

Moderator: Lindsey K. Tuominen, Orbital Technologies Corporation

2:30 pm - 3:30 pm Plant Interactive Poster Session Salon D, E, G, F
(See abstract page 38-A to 39-A)

P-2019 Effects of Auxin Inclusion During Indirect Shoot Regeneration in Model Plant
Species
Michael J. Bosela, Indiana University-Purdue University at Fort Wayne

P-2020 Time Course Study of Turmeric (Curcuma longa L.) Microrhizome Development
in Large and Small Vessels of Liquid Media with Varied PGR Concentrations.
Jeffery Adelberg, Clemson University, and Matthew Cousins

P-2021 Miniature Sensors and LED Lighting for Advanced In Vitro Experimentation
Lindsey K. Tuominen, Orbital Technologies Corporation, D. J. Smith, A. G.
Vermaak, J. C. Vignali, M. J. Mischnick, and R. C. Morrow

P-2022 Germination and Plantlet Regeneration of Encapsulated Somatic Embryos from
Transgenic Grape (Vitis vinifera L.)
Niraj Kumar Nirala, Hamdard University, D. K. Das, M. K. Reddy, P.S.
Srivastava, S. K. Sopory, and K. C. Upadhyaya

P-2023 Identification and Cloning of RAPD Markers Linked to WA CMS in Rice (Oryza
sativa L.)
Asadollah Ahmadikhah, Russian State Agricultural University, and G. I. Karlov

PLANT TRANSFORMATION

Moderator: Maureen M. M. Fitch, USDA/ARS

2:30 pm - 3:30 pm Plant Interactive Poster Session Salon D, E, G, F
(See abstract page 20-A and 35-A to 36-A)

P-2006 Marker Gene Removal During Gene Transfer In Vitis spp.: A Technological
Approach Toward an Improved Science-society Communication
Lucia Martinelli, Istituto Agrario San Michele Al'Adige, L. Dalla Costa, I.
Vaccari, V. Poletti, and F. Guzzo

P-2007 Transformation of Anthurium with Transgenes for Bacterial Blight and Nematode
Resistance

Maureen M. M. Fitch, USDA/ARS, T. Leong, H. Albert, S. Schenck, P. Moore,
and D. Gonsalves

P-2008 Genetic Transformation of Cyamopsis tetragonoloba (GUAR)
Sanchita Vaghchhipawala, The Samuel Roberts Noble Foundation, and
Richard A. Dixon

P-2009 Agrobacterium-mediated Cotton Transformation and Regeneration- Using
Sucrose as Carbohydrate Source and Selecting of Transgenics with Kanamycin
Selection
Shubha Subbarao, Monsanto Company, J. Layton, N. Sidorova, L. Tan, J.
Washam, E. Jakse, and D. Duncan
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P-201 0 Development of an Efficient Agrobacterium-mediated Gene Transfer System for
Multiple Sweetpotato Cultivars
Jessica A. Scoffield, Tuskegee University, M. Egnin, B. Bey, M. Quain, C. S.
Prakash, and D. Mortley

P-2011 Assessment of Agrobacterium-mediated Transformation Methods: Simplifying the
Induction Process and Factors to Consider in Plant/Strain Competence Selection
Anwar A. Alsanabani, Alabama A & M University, Caula A. Beyl, and Anthony
Ananga

PLANT BIOTECHNOLOGY

Moderator: Charles Neal Stewart, Jr., University of Tennessee

3:15 pm - 5:00 pm Plant Contributed Paper Session Salon C
(See abstract page 21-A to 22-A and 25-A)

3:15 P-1020 Mineral Nutrient Requirements for Regulating the Growth of Plant Tissue
Randall P. Niedz, USDA-ARS, and T. J. Evens

3:30 P-1 006 In Vitro Production of Turmeric (Curcuma longa L.) Microrhizomes as a
Potential Source for Secondary Metabolites
Matthew Cousins, Clemson University, Jeffrey Adelberg, Feng Chen,
and James Reick

3:45 P-1007 Castor Seed Development and Storage Lipid Biosynthesis
Grace Q. Chen, USDAIARS, Yeh-Jin Ahn, and Louisa Vang

4:00 P-1008 Production of Biologically-active Acidothermus Cellulolyticus Endo-1, 413-
gluconase (El) Enzyme in Transgenic Rice Plants for Alcohol Fuels and
Cleaner Environment
Hesham Farouk Oraby, Michigan State University, Balan Venkatesh,
Bruce Dale, Rashid Ahmad, Callista Ransom, James Oehmke, and
Mariam Sticklen

4:15 P-1009 High-yields and Extended Serum Half-life of Therapeutic Proteins
Expressed as Fusion Glycoproteins in Tobacco Cells
Jianfeng Xu, Ohio University, S. Okada, K. J. Goodrum, J. J. Kopchick,
and M. J. Kieliszewski

4:30 P-1010 Plant Transformation and Horizontal Gene Flow of a Plant ABC
Transporter Gene
Charles Neal Stewart, Jr., University of Tennessee, R. J. Millwood, J. S.
Davis, K. P. Burris, A. Mentewab, and J. N. Burris

4:45 P-1 011 Quantitative Multiplex Real-time PCR as a Screening Tool for Estimating
Transgene Copy Number in Transgenic Citrus
Ahmad AI-Sayed Omar, University of Florida, M. G. H. Dekkers, H. J.
Graham, and J. W. Grosser
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LINKING SPECIES FOR GENOME ANALYSIS

Conveners: Peggy J. Ozias-Akins, University of Georgia, and Heidi F. Kaeppler, University of
Wisconsin

3:30 pm - 5:00 pm Plant Symposium Salon A
(See abstract page 16-A to 17-A)

Genomics research benefits greatly from cross-species comparison for sequence characterization, genetic dissection and functional
analysis of genomes. Although species often are distinguished by their inability to mate, sexual compatibility is no longer a barrier to
linking genomes. In this symposium, various interpretations of "linking" species will be addressed. These include the development
and application of radiation hybrids containing chromosomes mainly of one species but being distinguished by the presence of a
chromosome from a different species whose similarities promote analysis but whose differences allow characterization that could
not be accomplished in its own genetic background. Another application is derived from the discovery that genomic similarities
among species are extensive. These similarities have been useful for genetic mapping and gene isolation as well as expanding our
understanding of species evolution.

3:30 Introduction
3:35 P-28 Wide-cross Whole-genome Radiation Hybrid Mapping in Cotton

David M. Stelly, Texas A&M University
4:00 P-29 Evolution of Chromatin Structure and Function

Shawn M. Kaeppler, University of Wisconsin
4:25 P-30 Allium Genomics: Exploiting Model Plants for Analyses of Enormous Nuclear

Genomes
Michael J. Havey, University of Wisconsin - Madison

THREE-DIMENSIONAL TISSUE MODELS OF CANCER CELL

INVASION AND METASTASIS

Convener: Jonathan Garlick, Tufts University

3:30 pm - 5:00 pm Animal Symposium Duluth
(See abstract page 8-A to 9-A)

It is now clear that the tumor microenvironment plays an essential role in all stages of cancer progression. This is based on
observations showing that cancer cells demonstrate complex cross-talk with the surrounding stroma and with its constituent cells
during invasion and metastasis. In this light, cancer development is dependant on reciprocal interactions regulated by the manner in
which cancer cells communicate with neighboring cells, with adjacent stroma and with soluble growth factors. As a result, it is very
important that experimental paradigms designed to study these processes manifest these complex cellular interactions as they
occur in vivo In recent years. three-dimensional (3D) human tissue models that mimic various stages of cancer progression have
been developed to significantly advance our ability to study cancer in a biologically-meaningful tissue context. The goal of this
symposium is to provide an overview and update on studies using these human, 3D experimental models that have been used to
study how the tumor microenvironment regulates invasion and metastasis during cancer development. This will be accomplished
through three presentations that will describe 3D, human tissue models that have revealed mechanisms through which defined
stages of breast cancer, squamous cell carcinoma and melanoma are controlled by signals from the tumor microenvironment.

3:30 Introduction
3:35 A-17 Three-dimensional Microenvironment and Breast Cancer Progression

Penney Gilbert, University of Pennsylvania
4:00 A-18 3D In Vitro Models Reveal the Invasive, Drug Resistant Phenotype of Metastatic

Melanoma
Keiran Smalley, The Wistar Institute
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4:25 A-19 Reconstructing and Deconstructing the Progression of Human Squamous Cell
Carcinoma in 3D Tissue Models
Addy Alt-Holland, Tufts University

4:50 Discussion

5:00 pm - 5:45 pm SIVB Business Meeting Rochester
(All Members are Urged to Attend)

6:00 pm - 10:00 pm An Evening at the Mill City Museum Event Mill City Museum
Admittance by Advance Ticket Holders Only
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WEDNESDAY, JUNE 7

7:00 am - 12:00 pm Registration Red Wing Room

ADVANCES IN PLANT TRANSFORMATION

Conveners: Kan Wang, Iowa State University, and John J. Finer, Ohio State University

8:00 am - 10:05 am Plant Symposium Salon C
(See abstract page 17-A to 18-A)

Plant genetic transformation is the essence of plant biotechnology and is critical for functional genomics studies Although much
progress has been made in recent years using Agrobacterium-mediated transformation and physical delivery methods such as
particle bombardment, transformation efficiencies still need to be increased to meet the increasing demands in gene functional
analysis. In addition to simply generating more transgenics, high efficiency transformation will naturally lead to high throughput
functional analysis and recovery of higher quality transformants. This session will highlight some recent development in the area of
tissue culture and transformation methods, strategies for generating quality transformants, transgene expression tracking, and
evaluation of different nanotechnology tools for DNA delivery to plant cells. These advances in plant transformation could influence
the future direction of plant biology research.

8:00 Introduction (K. Wang and J. J. Finer)
8:05 P-31 High Efficiency and High Throughput Transformation of Cereals Mediated by

Agrobacterium for Functional Genomics
Toshihiko Komari, Japan Tobacco, Inc.

8:25 P-32 Plant Tissue Transformation Using Periodic Arrays of Vertically Aligned Carbon
Nanofibers
Timothy Eric McKnight. Oak Ridge National Laboratory

8:45 P-33 DNA-coated Nanoparticles Mediated Transgene Expression in Plant Cells
Franpois Torney, Iowa State University

9:05 P-34 Transfection: A Reliable and Efficient Method for Maize Transformation
Michael E. Horn, Phyton Biotech, Inc.

9:25 P-35 A Novel Plant Transformation Technology - Lipoic Acid
Yinghui Dan, Virginia Polytechnic Institute and State University-Blacksburg

9:45 P-36 Evaluation of an Automated Image Analysis System for Factors Which Stabilize
Gene Expression
Joseph Chiera/John J. Finer, OARDC/The Ohio State University

EMBRYOGENESIS I REGENERATION I MICROPROPAGATION

Moderator: Barbara M. Reed, USDA/ARS

8:00 am - 10:00 am Plant Contributed Paper Session Duluth
(See abstract page 23-A to 24-A)

8:00 P-1012 Abstract has been withdrawn
8:15 P-1013 Medium-term In Vitro Storage of Pear (Pyrus L.) Germplasm

Barbara M. Reed, USDA/ARS
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8:30 P-1014 Indirect Shoot Organogenesis from Leaves of Dieffenbachia: A Method to
Produce Somacolonal Variants
Xiu Li Shen, University of Florida, M. E. Kane, and J. Chen

8:45 P-1015 Micropropagation of Calopogon tuberosus, a Native Terrestrial Orchid, by
Shoot Production from Corm Explants
Philip Joseph Kauth, University of Florida, W. A. Vendrame, and M. E.
Kane

9:00 P-1016 Comparative In Vitro Shoot Multiplication, Rooting, and Ex Vitro
Acclimatization of Sea Oats (Uniola paniculata L.) Genotypes
Michael E. Kane, University of Florida, N. L. Philman, P. Kauth, X. Shen,
P. Sleszynski, S. Stewart, and C. Valero-Aracama

9:15 P-1017 In Vitro Regeneration of Periwinkle
Andrea Swanberg, North Dakota State University, and Wenhao Dai

9:30 P-1018 Comparison of Different Callus and Plant Regeneration from Different
Explants in Triploid and Tetraploid Turf-type Bermudagrasses
Song Zhang, University of Georgia, Wayne Hanna, and Peggy Ozias-
Akins

9:45 P-1019 The HBK3 Homeobox of Knox Gene is Responsible for Developmental
Control and Shoot Apical Meristem Determination in Maturing Somatic
Embryos of Picea abies
Mark F. Belmonte, University of Manitoba, M. Tahir, and C. Stasolla

10:00 am - 10:30 am Coffee Break Ballroom Foyer

DISTINGUISHED PLANT SYMPOSIUM
AGROBACTERIUM TRANSFORMATION: PAST, PRESENT, AND FUTURE

Convener: Kan Wang, Iowa State University

10:30 am - 12:00 pm Distinguished Plant Symposium Salon C
(See abstract page 18-A)

The discovery of Agrobacterium tume faciens and the use of its ability to deliver DNA into plant cells have practically redefined the
plant biology and agriculture today. In this plant keynote session, Professor Marc Van Montagu, the world renowned scientist and

the founding father (together with late Prof. Jeff Schell) of Agrobacterium-mediated transformation technology, will address the

audience with his experiences in the history of the discovery, his perspective on the present development of the technology and his

insight regarding the future of plant biology.

10:30 Introduction (K. Wang)
10:40 P-37 Agrobacterium Mediated Gene Transfer in Plants

Marc Van Montagu, Ghent University
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I Animal Cell Science Posters

SATURDAY, JUNE 3 SUNDAY, JUNE 4 MONDAY, JUNE 5 TUESDAY, JUNE 6
7:00 pm - 9:00 pm 8:00 am - 10:00 pm 8:00 am - 10:00 pm 8:00 am - 3:30 pm

Posters mounted Saturday, June 3, 3:00 pm - 6:00 pm.
Posters removed from Exhibit Hall from 3:30 pm - 5:00 pm, June 6

Poster authors will be present at their posters the following days and times:

SATURDAY, JUNE 3 SUNDAY, JUNE 4 MONDAY, JUNE 5 TUESDAY, JUNE 6
Even Authors Present Odd Authors Present Even Authors Present Odd Authors Present

7:30 pm - 8:30 pm 6:30 pm - 7:30 pm 1:30 pm - 2:30 pm 1:30 pm - 2:30 pm

CELLULAR & MOLECULAR BIOLOGY

A-2005 Establishment and Characterization of 13 Human Colorectal-carcinoma Cell
Lines
Ja-Lok Ku, Laboratory of Cell Biology, Cancer Research Institute, Kyung-Hee
Kim, Jin-Sung Choi, Sung-Hye Hong, Young-Kyoung Shin, Hong-Sun Kim, Jae-
Hyun Park, II-Jin Kim, and Jae-Gahb Park

CELLULAR IMMUNOLOGY

A-2006 Animal Component Free T-Cell Culture
John H. Manwaring, HyClone, B. B. Barnett, and W. G. Whitford

A-2007 Signal Transduction Targets of Modeled Microgravity
Alamelu Sundaresan, Texas Southern University, Kamleshwar Singh, Neal R.
Pellis, and James DuMond, Jr.

CELLULAR MODELS

A-2008 Formation of Intact Membrane Structures with High Transepithelial Electrical
Resistance in Culture Inserts with Mouse Embryonic Stem Cells
Frank A. Barile, St. John's University, and R. Konsoula

A-2009 BEAS-2B Cells as a Model for the Reductive Activation of Hexavalent Chromium
in Human Lung Epithelial Cells
Charles R. Myers, Medical College of Wisconsin, Griselda R. Borthiry, and
William E. Antholine

A-2010 Comparative Extraction Profiles of Medical Devices Using a Cell Growth
Inhibition Assay
David Tan, CIBA Vision Corporation, Ann M. Wright, Alana Renaud, Alicja Sills,
and Mary Mowrey McKee

SILENT ABSTRACTS

A-201 1 Up-regulation of Inducible Nitric Oxide Synthase by Rosiglitazone in Sinusoidal
Endothelial Rat Liver Cells In Vitro
Miguel Reyes, Faculty of Medicine UJED, Claudia Reyes-Estrada, and Brissia
Lazalde
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A-2012 Integrin Regulation of Mouse Embryonic Stem Cell Self-renewal
J. Denry Sato, Mount Desert Island Biological Laboratory, Yohei Hayashi, Miho
Furue, Kiyoshi Ohnuma, Yasufumi Myoishi, Takanori Abe, Ryu-ichiro Hata,
Tetsuji Okamoto, and Makoto Asashima
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Education Poster & HighSchool Award WinningSilent Abstracts

SATURDAY, JUNE 3 SUNDAY, JUNE 4 MONDAY, JUNE 5 TUESDAY, JUNE 6
7:00 pm - 9:00 pm 8:00 am - 10:00 pm 8:00 am - 10:00 pm 8:00 am - 3:30 pm

Posters mounted Saturday, June 3, 3:00 pm - 6:00 pm.
Posters removed from Exhibit Hall from 3:30 pm - 5:00 pm, June 6

Poster authors will be present at their posters the following days and times:

SATURDAY, JUNE 3 SUNDAY, JUNE 4 MONDAY, JUNE 5 TUESDAY, JUNE 6
Even Authors Present Odd Authors Present Even Authors Present Odd Authors Present

7:30 pm - 8:30 pm 6:30 pm - 7:30 pm 1:30 pm - 2:30 pm 1:30 pm - 2:30 pm

EDUCATION POSTERS

E-2000 Use of Lettuce Tissue Culture for Developing Transformation Techniques in High
School
Carol A. Harrison, Tuskegee University, M. Egnin, J. Scoffield and B. Bey

HIGH SCHOOL STUDENT SCIENCE AWARD WINNING SILENT ABSTRACTS

E-2001 Resistance of Serratia marcescens
Mary E. Crowther Kent

E-2002 The Effects of Road De-icer (MgCl 2) on Plant Germination
Caren Michelle Collins, North Garland High School, Jay Ingram, and David
Muirhead

E-2003 Herbal Alternatives to Antibiotics and Their Effects on E. co/i k12
Simran S. Grewal, Huron High School

E-2004 Microbiology Evaluation of Toothbrushes
Vitor Hugo Fernandes, Funda9co Educacional Montes Claros, and D. L. C6sar

E-2005 Proteomics Analysis of Osteosarcoma Cells
Michael McCord Polmear, University of Colorado at Denver, L. K. Polepeddi

E-2006 Determining the Effects of Vitamin A on Short-term Memory Ability
Amanda Marie Thomas, School of the Osage

E-2007 The Development of a Novel Gene Knockout Technique Utilizing RNA-
interference
Jason Chao Zhang, Yorktown High School
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SATURDAY, JUNE 3 SUNDAY, JUNE 4 MONDAY, JUNE 5 TUESDAY, JUNE 6
7:00 pm - 9:00 pm 8:00 am - 10:00 pm 8:00 am - 10:00 pm 8:00 am - 3:30 pm

Posters mounted Saturday, June 3, 3:00 pm - 6:00 pm.
Posters removed from Exhibit Hall from 3:30 pm - 5:00 pm, June 6

Poster authors will be present at their posters the following days and times:

SATURDAY, JUNE 3 SUNDAY, JUNE 4 MONDAY, JUNE 5 TUESDAY, JUNE 6
Even Authors Present Odd Authors Present Even Authors Present Odd Authors Present

7:30 pm - 8:30 pm 6:30 pm - 7:30 pm 1:30 pm - 2:30 pm 1:30 pm - 2:30 pm

BIOTECHNOLOGY

P-2024 Marker-assisted Progeny Test for the Use in Mapping Experiments
Asadollah Ahmadikhah, Russian State Agricultural University of Timiriazev, G.
I. Karlov, and V. S. Sheveloukha,

P-2025 Characterization of Populus tremuloides COMT, 4CL1 and 4CL2 Gene
Promoters to Identify Regulatory Elements
Edward Odhiambo Anino, Michigan Technological University, S. Blumer, P.
Pechter, S. Harding, and C.-J. Tsai

P-2026 Suppression of Phospholipase D in Soybean Seed
Jung-Hoon Lee, Kansas State University, William T. Schapaugh, Xuemin Wang,
and Harold N. Trick

P-2028 Development of Transgenic Rice Using Electroporation Technique After the
Vacuum Treatment
Sea-Kwan Oh, National Institute of Crop Science, T. Hagio, A. Sunaga, K.
Konagaya, S. Kamachi, S. Ando, M. Tsuda, J. Mochizuki, Y. Tabei, and H.-Y.
Kim

P-2029 Plant Transcriptional Responses to RDX (Royal Demolition Explosive)
Murali Raghavendra Rao. University of Tennessee

P-2030 Modified Leaf Phenolics and European Corn Borer Herbivory in Oxalate Oxidase
Transformed Corn
John Alfred Simmonds, Agriculture and Agri-Food Canada, Eastern Cereal and
Oilseed Research Centre, J. Mao, K. Hubbard, I. Altosaar, and J. Arnason

DICOT TRANSFORMATION

P-2031 WHISKERST-mediated Transformation of Cotton
Jeffrey R. Beringer, Dow AgroSciences, LLC, L. W. Baker, C. Clifford, A. Miller,
A. M. Palta, D. Pareddy, T. Strange Moynahan, L. Schulenberg, and J. F.
Petolino

P-2032 A Novel Plant Transformation Enhancer
Yinghui Dan, Virginia Polytechnic Institute and State University, C. L. Armstrong,
J. Dong, X. Feng, J. E. Fry, G. E. Keithly, B. J. Martinell, K. A. Rayford, G. A.
Roberts, C. Rommens, L. A. Smith, L. Tan, and D. R. Duncan

P-2033 In Vitro Regeneration and Transformation in Chilli Pepper (Capsicum annuum L.)
Karampuri Subhash, Kakatiya University, Peddaboina Venkataiah, and
Thamidala Christopher
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DISEASE RESISTANCE

P-2034 Microarray Analysis of Gene Expression in Barley During Fusarium graminearum
Infection
Hatice Bilgic, University of Minnesota, Seungho Cho, Lexingtons Nduulu, Kevin
Smith, and Gary J. Muehlbauer

EDIBLE VACCINES

P-2035 Expression and Stability of the Respiratory Syncytial Virus-F Gene in Advanced
Generations of Tomato
Joann Lau, University of Illinois at Urbana-Champaign, and Schuyler S. Korban

P-2036 Transgenic Apple Lines Expressing an Antigenic Protein Against the Human
Respiratory Syncytial Virus
Joann Lau, University of Illinois at Urbana-Champaign, and Schuyler S. Korban

EMBRYOGENESIS/REGENERATION/MICROPROPAGATION

P-2037 Molecular Characterization of PgAGO, a Novel Conifer Gene of the
ARGONAUTE Family Expressed in the Apical Cells and Required for Somatic
Embryo Development in Picea glauca
Derek Albert Law, University of Manitoba, M. Tahir and C. Stasolla

P-2038 Direct Shoot Induction from Several Types of Explants of Herbaceous Peony
Daike K. Tian, Auburn University, K. M. Tilt, F. Dane, J. L. Sibley, and F. M.
Woods

GENOMES/GENOMICS/BIOINFORMATICS

P-2039 Coupling Functional and Structural Genomics - Expression Level Polymorphisms
in Wheat
Mark C. Jordan, Cereal Research Centre, Agriculture and Agri-Food Canada,
and Daryl Somers

P-2040 Transposon Transcription and Movement During Maize Tissue Culture
Shawn M. Kaeppler, University of Wisconsin-Madison, A. Smith, and Y. Rhee

IN VITRO TOOLS, TECHNIQUES AND OPTIMIZATION

P-2041 Development of Efficient In Vitro Systems for Peanut (Arachis hypogaea L.)
Micropropagation and Seed Production
Benjamin S. Bey, Tuskegee University, M. Egnin, J. Scoffield, A. S. Williams, D.
Mortley, L. S. Crawford, and M. Quain

P-2042 Regulating Plant Tissue Growth by Mineral Nutrition
Randall P. Niedz, USDA/ARS, and T. J. Evens
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MONOCOT TRANSFORMATION

P-2043 Transgenic Plants of Gladiolus Containing the Coat Protein and Replicase Genes
of Cucumber Mosaic Virus
Kathryn K. Kamo, US National Arboretum, P. Ueng, J. Aebig, H. T. Hsu, M. A.
Guaragna, and R. Jordan

PLANT TISSUE CULTURE

P-2044 RNA Interference (RNAi) to Control the Soybean Cyst Nematode (Heterodera
glycines Ichinohe)
William Roberto Dall'Acqua, Kansas State University, Ryan Steeves, Timothy
C. Todd, and Harold N. Trick

P-2045 Genebanking of Vegetatively-propagated Crops - Cryopreservation of Forty-four
Mentha Accessions
David D. Ellis, USDA/ARS, E. Staats, L. Towill, J. Laufmann, and B. Reed

P-2046 Embryo Rescue and Meristem Culture Techniques Used in the Development of
Oat/Maize Addition Lines
Mark W. Galatowitsch, University of Minnesota, P. A. Huettl, M. S. Jacobs, R. L.
Phillips, and H. W. Rines

P-2047 Enhancement of Somatic Embryogenesis and Plant Regeneration in Japanese
Larch (Larix leptolepis)
Yong W. Kim, Korea Forest Research Institute, H. K. Moon and S. Y. Park

P-2048 Somaclonal Variation and Stability of the GUS Transgene in Somatic
Embryogenic-derived Populations of Transgenic Celery
Guo-Qing Song, Michigan State University, and K. C. Sink

P-2049 Genetic Transformation and the Expression of the tCUP Promoter in Prunus
domestica
Lining Tian, Agriculture and Agri-Food Canada, S. Sibbald, X. Wang, and S.
Kohalmi

PLANT TRANSFORMATION

P-2050 Agrobacterium tumefaciens-mediated Transformation and Efficient Production of
Transgenic Potato (S. tuberosum L. ssp.andigena) Plants
Anjan Kumar Banerjee, Iowa State University, S. Prat, and D. J. Hannapel

P-2051 Gene Transfer into Mature Seeds of Some Gramineous Species Via
Electroporation
Takashi Hagio, National Institute of Aerobiological Sciences A. Sunaga, S. K.
Oh, M. Takeda, K. Kakeda, S. Kamachi, K. Konagaya, S. Ando, M. Tsuda, J.
Mochizuki, and Y. Tabei

P-2052 Tangerine Blush: Engineering Soybean to Produce P-Carotene in Seed
Cotyledons.
Blake Lee Joyce, Unversity of Georgia, P. LaFayette, and W. Parrott

P-2053 Evaluation of Inducible Cre/lox and FLP/FRT Recombination Systems for Marker
Gene Deletion in Rice
Abhilasha Khattri, University of Arkansas, and Vibha Srivastava
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P-2054 Agrobacterium-mediated Transformation of Tropical Root Crop (Dioscorea
rotundata) Vital for Food Security In Sub-Saharan Africa
Marian Dorcas Quain, University of Ghana, M. Egnin, J. Scoffield, B. Bey, C.
Bonsi, and E. Acheampong

P-2055 High-efficiency Agrobacterium-mediated Transformation of Pear (Pyrus
communis L.) Leaf Segments and Regeneration of Transgenic Plants
Q. Sun, USDA/ARS, Y. Zhao, W. Wei, R. W. Hammond, R. E. Davis

SECONDARY PRODUCTS

P-2056 Hairy Root Cultures Induced by A. rhizogenes as a Valuable Source of Known
and Unknown Alkamides in Three Species of Echinacea
Fredy Rolando Romero, Iowa State University, L. Wu, K. Delate, E. Wurtele,
and D. J. Hannapel

VIROLOGY

P-2057 Functional Role of Potato Virus X Movement Protein Domains in the Virion RNA
Translational Activation
Anna A. Mukhamedzhanova, Lomonosov State University, M. A. Arkhipenko, S.
V. Kozlovsky, 0. V. Karpova, N. P. Rodionova, and J. G. Atabekov

P-2058 In Vitro Assembly of Triple Complexes from Potato Virus X RNA, Coat Protein
and the 25-kDa Movement Protein
Nikolaj A. Nikitin, Lomonosov State University, 0. V. Karpova, 0. V. Zayakina,
M. A. Arkhipenko, N. P. Rodionova and J. G. Atabekov

SILENT ABSTRACTS

P-2059 Polyamine Level Modulation Affect to Tobacco BY-2 Cell Growth
Jose L. Casas-Martinez, Universidad de Alicante, A. Piqueras, and F. Serrano

P-2060 Potential Mechanisms for Contaminations of Green Onions with Hepatitis A
David D. Chancellor, University of Pittsburgh, Shachi Tyagi, Virginia M. Dato,
Sara Bacvinskas, Michael B. Chancellor, and Femando de Miguel

P-2061 High Expression Levels of Erythropoietin (EPO) in Plants Cells Using TMV and
PVX-based Viral Vectors
Cristiano Lacorte, EMBRAPA, J. Shrestha, H. Beenen, D. Lohuis, R. Goldbach,
and M. Prins

P-2062 Polyamines and Ethylene as Stress Indicators During Root Development in
Micropropagated Rosa Plantlets Acclimatized to Ex Vitro Conditions
Abel Piqueras, Universidad de Alicante, S. Hussein, M. D. Serna, and J. L.
Casas
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Ever-expanding Horizons, RONALD L. PHILLIPS, Department of Agronomy
and Plant Genetics and Microbial and Plant Genomics Institute, University of
Minnesota, St. Paul, MN 55108. Email: phill005@umn.edu

World population is exploding-one billion people are added every 14 years.
Though we've traveled a long road-from the first hybrid plant. to Gregor
Mendel's "Experiments in Plant Hybridization", to the Green Revolution, to
the regeneration of plants from cells, to genome sequencing-it's still hard to
imagine the road ahead. Genomics offers a new paradigm through knowing
the complete genetic code of an organism, the ability to assess gene expres-
sion across the entire genome in one experiment, understanding the function
of every gene, and the networking of genes and biochemical pathways. Com-
prehensive gene expression studies will allow the basic understanding of
mechanisms that often are the basis of whole industries, such as hybrid vigor.
Comparative genome mapping extends the application of new knowledge to
an ever-expanding list of species. Large-scale genome projects of major eco-
nomically important plant species and model systems broaden the horizon for
the application of molecular/cell biology. Genetic barriers are being sur-
mounted via embryo rescue techniques, tissue culture, and transformation. Oat
by maize crosses have led to strains which have a complete oat genome, plus
one maize chromosome. These "addition lines" are useful for many studies
including the mapping of DNA sequences, chromosome sorting, cytogenetic
studies, and the introduction of unique traits such as C4 photosynthesis into
C3 species. Transformation technology involving in vitro techniques has pro-
duced useful biotech crop varieties that have been grown on more than one
billion acres worldwide. New biofortification traits should lead to improved
health for up to one of every three citizens of the world. Golden rice high in
pro-Vitamin A may improve the lives of one million children a year. Another
application under development is the modification of corn feed that can po-
tentially reduce E, col 0157:H7 contamination in the food supply, Just over
the horizon, a new era awaits... one in which applications of science will
lead to improved lives for millions of people.
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Ads ancex ii Mo1lecular- Nutriltion: Phx tochem s. als and Antioxidlant Response Animal Cell Cultutre: The Future BeN ond 13 oreactoi s and MIetahbolic Frn-
Pathnsaxý as Critical Control Points for Cheinoprex ention of* tDiscaxc. KALIDAS gineeriniz. \VEI-SHOU HU.. Katie F. Wiaschin. and looni (hornte Yee,
SHETTY. Initersit\ of Mlassachusetts. Department of Food Science. Chenotneth Department of' Chemical Engineering and Niaterials Science, I rtixersity

Lahoaton Amhext. I A111113Emal - al dax(a iiuinc . ua~xeduof' Minnesota, NIi nneapol is M N 554ý55 Ftmail: nsshu I ci a mi.ei
Tile major chroim c disxeases sulch as diahetes, cardfiox ascu lar di sease, cognition
dysfunctiion and cancer tend to he diet and en irontrent -influenced and oxidation- In the past decade, wse have wsi tnessed a t remendouis increase In thle [turini-
linked and max inattt tex in commu nities around the Aot iId. irrexpectix e of income. her of' multi ma tan cell den ~ed therapeutic proite ins in i h chIi ncal appli -
liI light of' thle role ot ox idation iNt dxfnction in diet and enx roni tent-related dis- cat ions. The success of' making so ttian\ of' thIese Ii fe-sax iii brhiolooics
eases, the conceptual foundlation for adi ances in NiolectilIar Nutri tion Iin addressirigp avai lahle to the puhlic i,, part]\ due to enigirneering efforts, to enhanice
the challen~ee ot the aboxve diseases nieeds a more rationale and integrated model. proeexs efficienes. Fedhaitch and perfu lsit n c Iltti rex fi comn xcii nal hio-
In thix tmodel a signiticani role for dietary pheinolic phx tochernicals, wsith atitiox- reactors are tionsthe industrial norm, x axtlx iticreasitte PrOcluCtioti capaNc-
idant I unctiot I(front fruits, n evetable s. benerages. herbs and spices and their prod- it\ as cotmpared wsi th traditional hatch cultiure,,. TO tl-t i Iet i itipros ero
nets il l ernerging and could has e an i itiportantt role in pres eitt ixemanagentent of ducti xits . much elffort has heen dexvoted to decx etpin.tip itietahoiIicalx en-
chrontic oxidationi and al-so infecitioux diseaxex throuoh modulatiotn of* host antti- citneered rdcn elwihpsescaatrsisLoal'lt
oxidant rexpotnse piath"s aNx x Adixerxe 2roup uit phenolic antiiiiidantx troth dietarx ag-cl iproduigcellxn. xi thich poresenain cheractCristc ofa orah ols opants are betipg targeted for desi cued'cdietarx internvent ion to ma nage major oxi- lrexaehorcxig i hxpeeiain h ucs fpe u
daiioti linked diseases xsuch ax diabetes. cardioxascular dixeaxex, arthritis, cogni- efotfurepcssdeonetopruiiswllh SCYLIFU_
ttol dfixeaxes anid caticer. The focus cf thix integrated imodel is onl hows phencolic therm-ore. w fill the ax ailahilitv of' genomnic data attd attalx tical tools for
pbs tochent cats at the cellInuIar lev el call Citunter ox idation-li nkecd biochemi cal re- Iranxc iptoine atid proteottie profiling.,u si h h stooimi ad
actionts li nkecd to aboxve dixeasex. The emphasix itt particular ix oin hows an alter- scape of' produic ing cellIs holds the potent ialI to uti xci I the secretx, oh manyt
natixve miice tif enierigy metabol ism through the uxeC oil proie inc ay he more filli- coniplex traits. inclIud intg hvperprodtcklt ixit). fh ptitull tic all, rdecl
ptirtaiit for proimding entergy and reducingtLp eqixalenix inch ax NADPH v ia pentose hy these niew rexearch tocolx atid thle potentlial imipact ott the future tof'
phosphate patisav for xtim iu laiing priotectixc antioxidant en/ytile response. hitiprilcessni tiwxill he aI focus tof' thix, prexetntationt.
Arotuitd ihix futndamenttal concept of' nediix mo dulat ion attd protectivxc antioxidant
rexponse. genetic intieractions antI cellular sipgtaltipg related to oxidation-linked
disxeaxe mantitextatitons can be intiterated to dexcetip a imore cithexiv xcmitdel for
tie"s adx ances iil Moulectilar Nunitirithn for better hecalth atid pri ecnttiec management
ill di xeaxex. The model alxo hax i mplications fin the dcx cltupilent itt anti microtbial
phenoilic ph titchettitals agairnim bacterial pathopensx it ati era tof i ncneaxiit anti -
biotiic resisxtatnce anld for t tiltiriied trnaregicx toti drug, dficox cr5 and dexignt.

PS-2 PS-4
Genoniic atid Prtiteom ic Approaches xo Udnderstandinti and Manipulating Baculox i rus Recominahinat Proteitn Product iton itt Insxect and NIaiti aIi anl
Nutrititonal Recquirements in Mammaliani Cell Cultutre Procexxex. LAU!- Cells. THOMAS A. KOST. GlaxriSnitliKline R & 1).5 Mooitre IDrixc,
REL DONAHUE. SAFC Biosciences. 11296 Renner Blvd. Lenexa, KS Rexearch Triatigle Park. Ntirth Cartolina 2770f9 Ent'ail: tumi.a.kiist(a gsk.
66219. Email: ldonah~en Os ialIcomn Corn

Mamrmal ian cell gzrowth atid proutein productitmn are mnanipulated hs hiti- Reconihinatit hacutix irux infected insect celxs arc utsedcl ext iensi clx on
phariiiaCeultical ctompaniex for hiotherapeutic protein productitin. CHO the prtoductioti tof rectimhinant proteins. III most itnstarncex cells dens ed
atic NS/0 are currenttly the favcored platftirrm cell tv pes for the productioti fromi Spi dptu'o era 1s'ipertlo or Trit /tiup/t toit xcr xc ax hostx andc tilie
of nianN apprtoxed hiotherapeutics I(various antibiodies, groxvvth factors. mnajority tof v iral x ectors are hased oil .Aii0titi/tii a t i/ifiinttict tnuclear
hormones and enzy me,,, ax wxell ax a nmajority of' thoxe currently Iin dlin- pitlyhedroxis viruox. Oxver the paxt 21) ecars, ninai impils illetiets hiaxve heent
ical trialx. lIi addition, a x arietx of humnan and mnonkex cell types are used niade to the hacultix nix insect cell exprexxiont s xteii (BFVS ) inClUcliti
for xvaccine productiton fWI-38. MRC-5 and VERO). Most process de- the development tif eflicictit eax\, til use x " Ctieratitti mlethOiiclx a \ a-
x'elopinent scientixtx interexted in mnaximiuing the growsth and productiton ricy tif rapid titrationi axsay s, and Serumt free Culture titecia. With thexe
processes txe "Dexign of' Experimentit statistical toiols to extract data imiproxvementx tite cali readily derixve transfer x ecltirs. gctierate recoin-
front limited data sets. as wnell ax in process analytical testing to examine hinant nviruses and scale-tip protein prtoductitin tot 1001 L. iluittiex wxithiin
nuttrients itt the culture mediuni that heciome depleted during either the a fens months. Scale-up catl he readily achiexved in a x .triclv ith hiiireacttir
grownsth oir prtoductitin phases. This prexentation wxill cdexcribe studies lining Vexxelx, Iticluincgti shake-flaxkx. xtirrech tatikx and snasc hugs. (irons1 t ollcm
genorntiic and proterinite approaches to discoxver correlations in gene ex- ditionx are relatix cl\ simiple and in moxt caxex, tite ititlx tieec,. to mon ittor
prexnion and changes in gene expresxion that relate to the desired process. and control toxygeni le\ clx. Recenti]\ modified recominiihant hacutlox roses
Examplex will he gixen that (Ill demonstrate hons this data can he used containing mianittialian cell-actin e regulator\ elemetiit tune beeni clevel-
to suiccenSfully replace fetal hov inc serum in a Cell type used for xvaccine opecl for anatimaliatn cell gene delixern. These s ccttrs, teritied Bac~alati
protductiitn and (2) lions patterns of genie expression cali mark protein xviruses. has e been shiown 'tio transduice'a in ide x artestuf (it' ttimialtait cell
prodchtmion phases in Culture atid hoxs this itiftrtitation cani he used to ty pes and hanve prov en ser\1 usefull for develtipitig cell hascrl assass httr-
impritve thle culture process. many pharmaceutitcal targets such an G pri te iiicimup ccl recepittr iroll

channels. tranisporters and nuclear recepttors. Recetit rcsuilts alsoi inidicate
that this approach has potiential tor the transienit pFOItiuctitn itt secreted
proteins.
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Commercial Production of Paclitaxel by Plant Cell Culture. VENKA- Homologous DNA Integration in Plants. AVRAHAM LEVY. Department

TESH SRINIVASAN. Jennifer 1). Alford, Robert R. Rasmussen, Braden of Plant Sciences. Rehovot, 76100 ISRAEL. Email: avi.levv~g

L. Roach. Irma Rodriguez. Barbara Schnabel-Preikstas. Beth Slusar- weizmann.ac.il

Place, Charles Swindell. Kai Schlitte. Michael von Gunner. and Stefan Gene targeting, which is homologous recombination-mediated integration

Wilke. Phvton Biotech. Inc.. 279 Princeton-Hightstown Road, East Wind- rcof an extra-chromosomial DNA segment into a chronmosonmal target se-

soil NJ 1)852{1. Email: phytona'phytonbiotech.coml quence, enables the precise disruption or replacement of any gene. De-

Paclitaxel production by plant cell culture filled a critical need for the spite its value as a molecular genetic tool, gene targeting remains an

supply of a vahlable pharmaceutical entity by en eco-friendly and eco- inefficient technology in higher plants as well as in several eukarvotic

nomical means of production. The challenge of commercial production species. In species such as chicken, mouse and yeast, earlier reports have

was set against a background of skepticism about the technology: a) dif- shown that the chromatin remodeling activity of Rad54-like proteins,

ficulties in expressing whole plant metabolites in the cell cultures, b) which contain the characteristic ATPase/helicase motifs is important for

abilitv to successfully improve yields to commercial levels, c) long term efficient gene targeting. The genome of plants, like that of other eukars -

stability of metabolite production from plant cells, and d) ability to suc- otes, is organized into chromatin. a compact structure that reduces the

cessfullV scale up the production to ensure steady supply. Commercial accessibility of DNA to machineries such as transcription, replication,

scale paclitaxel production has been achieved by successfully dealing DNA recombination and repair. We have developed a new high-through-

with these issues in a manner consistent with the experiencei of other put assay, based on the use of a fluorescent seed marker, to study the

"-biopharmaceutical" products. Currently this process has been operating effect of chromatin remodeling on gene targeting in plants. We report

for close to a decade and produces the highest output of paclitaxel among that expression of the yeast RAD54 gene enhances gene targeting in-

all of the competing sources, \ i,. from biomass or through semi-synthe- Arahidopsis by one to two orders of magnitude, from 10 I to 10 I in the

sis. wildtvpe plants to 102 to I0 l We show that the integration events are
precise and germinally transmitted. These findings suggest that chromatin
remodeling is rate-limiting for gene targeting in plants and improve the
prospects for using gene targeting for the precise modification of plant
genomes.

PS-6 PS-8
Cre/lox-mediated Site-specific Gene Integration in Plants. VIBHA SRI- Using Zinc-finger Nuclease Mediated Homologous Recombination to

VASTAVA. University of Arkansas. Department of Crop, Soil & Envi- Manipulate the Mammalian Genome. M. H. PORTEUS. Department of

ronmental Sciences, 115 plant Science Bldg., Fayetteville, AR 72701. Pediatrics and Biochemistry, UT Southwestern Medical Center, Dallas,

Email: vibhas(a'uark.edu TX 75390. Email: matthew.porteus (Lutsouthwestern.edu

We studied the utility of Cre-mediated site-specific integration method A powerful experimental tool for bacterial and yeast geneticists has been

for streamlining the production of stable transgenic plants using rice as to use homologous recombination to site-specifically manipulate the ge-

a model. Using this method, we precisely placed a single copy of [3- nome. In addition, homologous recombination has been an invaluable tool

glucuronidase gene {qusA) into the designated genomic location. We in the experimental manipulation of murine ernbromic stem cells with

found that expression variability between transgenic lines produced by the resultant ability to create mice with defined genetic imitations. Un-

this method was greatly reduced. We studied GUS expression in 18 dif- fortunately, the rate of homologous recombination in somatic cells has

ferent site-specific integration lines, I I of which contain precise site- been too low to be of broad use. In the last decade, several investigators

specific integration without illegitimate integration in the background discovered that creating a DNA double-strand break using the I-Scel en-

{single-copy lines) and the remaining 7 contain illegitimate integrations donuclease in a reporter gene. stimulated gene targeting by homologous

in addition to the precise site-specific integration locus (multi-copy lines). recombination at the reporter by several-thousand fold. We have extended

We found that eus'A gene in the single-copy site-specific integration lines those studies to show that zinc-finger nucleases {ZFNs) can also be used

is expressed at consistent levels over successive generations, and the gene to create double-strand breaks that stimulate homologous recombination.

activity is directly correlated with allelic gene dosage. Segregation anal- In this session, I will discuss how to design ZFNs, progress we have

ysis of multi-copy lines suggested that in 3 lines illegitimate integrations made in the further development of the biotechnology, and address the

are genetically linked to the site-specific integration locus. In the remain- nature of the off-target effects of zinc finger nucleases.

ing 4 multi-copy lines site-specific integration locus wsas segregated from
illegitimate integration locus. Further, the site-specific integration locus

derived from silenced multi-copy lines was activated upon segregation
from illegitimate integrations. These data suggest that site-specific inte-
oration is suitable for streamlining the production of stable transgenic

plants.

In Vi;tro tiol/ay jllretiniý 3-A Abhstacts



P Smp-s

PS-9
Chromosome-based Gene Expression Platforms for Cell Engineering.
EDWARD PERKINS. Dept. of Biochemistry and Molecular Biology.
University of Minnesota School of Medicine. Duluth Campus, Med 249.
1035 University Drive, Duluth, MN 55812. Email: eperkins@d.umn.edu

In comparison to conventional viral-based and nonviral-based gene ther-
apy approaches, chromosome-based gene delivery systems can be stably
maintained, autonomous and non-integrating into the host genome. Fur-
thermore, chromosome-based gene delivery systems potentially offer the
ability to engineer large genomic regions including distant regulatory
elements thereby resulting in sustained transgene expression. Several
unique approaches have been put forth towards the creation of next gen-
eration chromosome-based systems. These include retrofitting a preexist-
ing small accessory chromosome, truncation of an endogenous chromo-
some to derive a minichromsomes, de novo generation of an artificial
chromosome using transfected chromosome elements, and satellite DNA-
based amplified chromosomes. Recent advances in satellite DNA-based
amplified chromosomes have led to the creation of the ACE system con-
sisting of a platform chromosome that permits rational and tractable site-
specific engineering using a modified bacteriophage lambda integrase to
deliver transgenes onto the platform chromosome. To date, the ACE plat-
form system has been introduced into a variety of cell types including
immortalized. primary and adult-derived stem cells.
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The NCI 60 Human Tumor Cell Line Screen: An Information-rich Screen Assessing Hepatotoxicity Through Multiple Endpoints. JAMES M. MC-

Intorming on Mechanisms of Toxicity. ROBERT H. SHOEMAKER. Screen- KIM. CeeTox. Inc.. 4717 Campus Drive, Kalamazoo, MI 49008. Email:
ing Technologies Branch, Developmental Therapeutics Program. Division of jmckim @ceetox.com
Cancer Treatment and Diagnosis. National Cancer Institute, Frederick. MD
21702. Email: shoemaker@dtpax2.ncitkrlf.gov Currently it is estimated that the development a new drug from concept

to market can take as long as 12-15 years and cost as much as a billion
The NCI 60 human tumor cell line anticancer drug screen was developed in dollars. When promising new drugs fail in preclinical safety testing, in
the late 19811's as an in vitro drug discovery tool intended to supplant the use clinical trials, or are withdrawn from the market due to toxicity a great
of transplantable mouse tumnors in anticancer drug screening. Initially focused deal of time and energy are lost. A primary goal of the pharmaceutical
on lung cancer drug discovery, it rapidly became clear that some other cell industry is to make a more efficient process of drug discovery that eval-
types were necessary as controls, The finding that normal cell types available industrylisstocmakefacmoredefeicienttprocesclofidrugodiscovery that eval-
at the time, i.e. fibroblasts and certain epithelial cell populations such as renal uates all aspects of candidate selection including toxicity. Developing a
epithelial cells, responded in vitro to anticancer drugs with extreme pheno- process for evaluating New Chemical Entities INCEs) much earlier in the
types (fibroblasts being pan-resistant and renal epithelial cells being pan-sen- pipeline for potential adverse properties can dramatically improve the

sitive) in the assay selected for the screen, led to the use of other tumor cell quality of new drug candidates. Safer drugs selected earlier should trans-

lines as controls. 'lhus, panels of tumor cell lines were assembled, ultimately late to fewer failures and more efficient use of resources. However, in

representing nine distinct tumor types. While the intent of the screen was to order for in vitro cell based screening paradigms to work they must be

identify compounds with growth inhibitory or toxic effects to particular tumor robust enough for scientists to make decisions with confidence. They

types (the disease-oriented concept), the patterns of relative drug sensitivity must have an in vivo correlate and they must demonstrate the value of

and resistance generated with standard anticancer drugs were rapidly found the data sets. Today, approximately 40-601c of NCEs that enter animal

to reflect mechanisms of drug action. The information-rich character of the safety testing fail due to unanticipated toxicity. Adverse effects in liver,
screening data provided an additional and unexpected dimension to the screen- kidney, bone marrow and pancreas are the reasons for these failures.
ing model which has fueled development of powerful tools for database min- Many of the post market withdrawals of promising drugs are also asso-
ing. Indeed, during more than a decade of use, the screen has produced a ciated with liver toxicity. The focus of this presentation will be to dem-
stream of unexpected discoveries that has impacted fields such as targeted onstrate how a tiered systems biology approach to early in vitro evalua-
anticancer therapy employing biological agents. virology, pathogenesis of bac- tions with a proven in vivo correlation can add value to the discovery
terial toxins with bioterrorism potential, and molecular-targeted anticancer process. The biochemical profiles of several drugs withdrawn from the
drug discovery. In this latter application, the NCI60 profiles of new agents market will be shown and special emphasis will be placed on how to
with distinct mechanisms emerging from novel screens can serve to define make decisions based on in vitro data.
new mechanistic clusters or to decode previously enigmatic clusters in the
existing database. In the case of engineered cell reporter screens, reference to
the NCI60 database can help define multiple mechanistic classes within active
compounds identified in high-throughput screens.

A-2 A-4
High-tidelity In Vitro Modeling of Clinically-defined, Chemically-induced Organ'Toxicity Eicosanoids in Invertebrate Immunity: An In Vitro Approach. DAVID
in Man Using Adverse Effects of Oncology Drugs as Ethical Learning Sets. RALPH E. STANLEY' and Jon Miller-. I USDA, ARS, BCIRL, 1503 S. Providence
PARCHMENT. Laboratory of Human Toxicology & Pharmacology, SAIC-Frederick. Road. Columbia. MO 652)3 and 2Dept. Biological Sciences. Northern
Inc., NCI-Fredenck, Frederick. Maryland 21702. Email: parchmentr@ rmail.nih.gov Illinois University, DeKaMb, IL 60115. Email: stanleyd@cmissouri.edu

Innovative chemical structures are important driving forces of R&D effort and product
value in the pharmaceutical and chemical industries. Novel structures present a difficult Eicosanoids are oxygenated metabolites of arachidonic acid. Two major
challenge for predicting human safety prior to actual first use, since by definition there groups of eicosanoids are prostaglandins (PGs) and various lipoxygenase
is no existing toxicological. SAR or clinical experience to help identify potentially unique (LOX) products, all of which exert profound influences in mammals.
organ toxicity profiles and safe dose levels relative to the intended use. Human adverse Eicosanoids also act in insects, where they mediate cellular immune de-
effects of xenobiotics. whether pharmaceutical or not, are diagnosed and graded in se-
verity by common toxicity criteria. Some of these medical criteria are quantifiable chang- tense reactions to microbial infections and metazoan parasites. In this talk

es in clinical lab values, for example. peripheral blood cell counts and transantinase I introduce eicosanoids. review our work on eicosanoid actions in insect

levels. Others come from medical monitoring (e.g., ECG readings of QTc interval) or immunity, and present new data on cellular resistance to viruses. In our
physical exam (e.g., mucositis and fatigue). Thus, the goal of non-clinical safety studies In Vitro studies, Manduca sexta hemolymph was collected and diluted.
of innovator compounds is to predict how these clinical parameters of human organ The hemocytes were challenged with bacteria and microaggregation re-
function will change in response to xenobiotic exposure. In vitro assays are ideally suited
to this task if the actual target cell of interest is cultured with retention of its physiological actions were recorded. Microaggregation reactions increased in chal-

function, so it is capable of responding to xenobiotic exposure in a clinically-meaningful lenged preparations. Treating the hemocyte preparations with pharmaceu-

way. The clinical relevance of the cellular response to toxicity can be proven by testing tical inhibitors of eicosanoid biosynthesis disabled the microaggregation
calibrator compounds ("gold reference standards-) that are usually anti-cancer agents reactions. The influence of the pharmaceuticals was reversed by treating

with known human organ toxicity-exposure profiles coming from the ethical treatment the disabled cells with arachidonic acid or with PGH. We infer that he-
tif patients in dOse-toxicitv clinical trials (Phase 1 oncology clinical trials). Note the testing
is "mechanism-naive", so safety assessment is not limited to specific known mechanisms mocytes produce the eicosanoids responsible for mediating cellular it-

of toxicity but rather allows the intact cell to present the integrated response to xenobiotic munity in insects. More recently, we considered eicosanoid actions in

exposure. The accuracy and value of this strategy was recently demonstrated by an in- established insect cell lines. We used two cells lines, one non-permissive
ternational salidation study of a CFL-GM test for predicting acute doses of chemicals to viral infection (HzAM 1. a pupal ovarian line from Helicoverpa zea)
that will cause severe, reversible neutropenia. Current work is building on important and one permissive (HvAM I, a pupal ovarian line from Heliothis vires-
principles learned from this study about predicting human organ system toxicity--ex- cents). Treating the HzAM I line with inhibitors of eicosanoid biosynthe-
posure relationships and extending these principles to in vitro assessment of drug-induced
mucositis and transaitiitis (hepatic toxicity). The CFU-GM study showed that these in sis, then challenging the cultures with the AcMNPV baculovirus. resulted

vitro systems can be used to predict toxic dose levels in humans, if benchmarked to dose- in significantly increased proportions of cells producing virus and higher

exposure-toxicity results from rodent or non-rodent animal studies or if combined with overall extracellular virus concentrations. We inter that eicosanoids affect
toxicokinetic information. Funded by NCI Contract N0I-CO-124WX1. This research was one or more insect cellular mechanism(s) of viral resistance. We report
supported in part by the Developmental Therapeutics Program in the Division of Cancer on similar experiments with the permissive line in a poster presentation.
Treatment and Diagnosis of the National Cancer Institute.
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A-5 A-7
Experimental Approaches to Evaluation of Immune Functions in Mlos- Multipotent Adult progenitor (CilIs for Vascular Repair. CA'IHE'RINE MI.
quito Cell Lines. A. MI. FALLON, Department of Entomiologs'. University VERFAILLIE. left Ross. Fernando Ullxia. Susan Kcirsiadt. and Aernout
of Minnesota, St. Paul. MN 551W8 Email: f'allo002(aumn.ed Luttun. Stem Cell Institute, Unisersity lof Minnuesota, McGuire TranlSla-

Exprssin o immne uncionsin itr ofers ll pprach o prifing tional Research Facility. 201(!-6th St SE. Mail Codle 2S73. Minneapolis,
E x p e s s o n f i m u e f n c t o n s i n i t o o f e r a n a p p o a h t p u i f N i n M N 5 5 4 5 5 . E m a i l : e r f a 0 ( ) I 0 a u mn n e d u~

atmodul bate ge products that protect an insect from infection and
moultehot-pathogeii interactions in vector insects. WVe have used the 'We and others hlave over the last 5 years demonstrated thatl cells call be

C7-1) cell line f rom A cdes alhopic tit and the Aaixx line frion A edts Cul tutred from bone marrowo, hilood or ot her tissues that has e the ahi lit v
aegvpnt ito identlikf several classes of pirote ins thait hisv~ inti biot ic fu nc- to differentiate into mIIi tip Ic Cell types, not onil]\ o f mesoderim. butl also
tions. S\ nthesis of antimicrobial products c in be induced by exposing endodermn and ectodermn. 'We termied these cells nulti1potent adult pro-
growing cells to heat-killed bacteiia, The cells readily phatcyxtose dead genitor cells, wh~ereas other groups have lnamed theS MIAMII cells,
bacteria. and exhibit associated phy sicali chainges inc luding rounded mor- BSSCs. USSCs. We wvill present evidence that MAIXCs cani difflerciitiate
phoiogy and aggregation. Biochy mitii cli irtoies inc lude secretion of ef- into endothel iutn and be specified to arterial. venous or mnicrovascular
fector proteins, Such ats transterrin. cecropins. dctcnsins and Ivso,'.xme. endothelium., as svell Ias cells with functional and phentiotpic attributes of'
into the Culture medium. Experimcnta ai pproaches thait bave beeit partic- vascular smooth mnuscle cells.. As such MAPCs Could be used to treat
ularly informative include analy sis of r idiolabclcd protcins onl poivacryl- vascular insufticiencies. Approaches that will be presented include direct
amide gels. puritication of candfidatc pe ptidces by H PLC( differential di s- cellular traitspilan tat ion and generat ion of hi o-art iti ci a! s sse Is fo rm ini
play and subtracted eDNA libraries, and proteitn analysis by tandemn mass plantation.
spectrometrN. Our interests, nosy, focus on the interaction of the mosquito
cell with the obligate i ntrace lii Iar bacterilum. Wo/boiffhio pipienhi.s. and
the means by which Wolhochia escapes the Cellular immune response.

A-6 A-8
Determination of' the Effects of' Ecdvsteroi ds and J1H onl Nodu liltion Re- Cell SOnare inc fort Fihri a- tijed Heairt \'.xic-Fhli iiisiaCii. C, '1' 11 t . AM Si 1- J0t1111111,i1)
sponses. V. FRANSSENS'. G. Smagghc., G. Simonet, I. Claex s . B. Min~oa Rxhiion. md h, R. N S555 triiFxiiii. teirnnii ixcdisitra ciiieeriac tCII cixerixisBreugelnmans., A. De Looft and J . Vande n B roeck'. 'Laboratory of De- N ffcii.Miiispxix N~4~tassIiiqlInxcli.mi
velopmental Physiologo,. Genom ics and Proteom i s. Department of Ani- Nsiiix aoilnic \iili e esilteti, sre conpitiiid primiisrik of \akie iiic ii lx~iina Mkii aiind xioihioxi
mall Physiology and Neurobiologx'. Zoological Institute, K.U. Leuven, bisits iand hiced x ith endxxiheiisx ceik. Hoixerer. drinicii iihrixhisii aicd aiinoiili ixjiciec ellk

NI and aboratry iifAgro- re often tii td ill ti 1i-Ciceenin~eCred hieairi ia, sil i ansieniptii iio ieprxxduc e cli( ii le ciiciNaamsestraat 59. B-3(000 Leiiven. B ELG IUM iannr Laicator ofii Agrxox \ii ro. For c sciipie. ixe icek I(, ithiicaic ,I hia 'r1i cxia \iii c higDepartment of Crop Protection, Faciilty fBot- i c xiieicpdc ki h c ixiiisiiesrx xxrxiictccineering. Ghent Unisersitv. Coiipure Links 653. B-90100 Chent, BEL- incdiiiexi remodexiling xxi ihe ribrin tPorcinc ionici xxi.kc el t'sA\(*i sand huiixiinx deriiil
GUI M. Emlail: vaniiessat.fr-ansse isns io. k iIIc u en be fibroblasiitt (DF,) cixpre" cidiiircil pticiiiipix msirkci x siid pecoiii nhdi xiIiiolwixn Ini

xixo hii-tu iii xiit wiecoiiipired FAVC, to in Itttl ii i ihrii rexiodeixticý imini imeti diiicrenii
Insects have a highly des eloped innate immune sx stemu. incliuding hu- hcicia ciiiiiie aIneiticonditixiiixxxii t)t atnd tMIMt~/t 2) icipiciincncid wnx 10', i eisxiI .hoi ine xcrxxiii iraiiiiiixiacxi grow ixil , [,i~i heiti tII it . lniiixiii . ixcoriic .icii Id -( A I anmoral antI] cellular components. The Cellular immune responses refer tcio xiaciox i S iixixix eclc i xicoxiiicxr ixa 1iii cx[ihiidhemocy te-mnediateci processes Such as phiagocvmos is. nodiilation. ancd en- rinoapbiiih cciids. "ci xi,( `Adk iii> xxccxxicrt 01Fi rihcie x iii0 i)"l iacii tlon i-aid con )It
capsulaittion. Noclulation. whiclh is considered the precdomi natnt defense wxiih Ti F supplemenat iiion if t)Nt FM, liii Ht)Fi caxd MI-FM/ti2 lot PA\I ('. futaennicrxioc
reactioin to in fecti on in insects, is a complex process inf0luenced by various wxe qat~ifinhi kt he c ofk~ xixtxfereiii A A coixcexnini xc ow i ci iscllge xictsixcn ix ,iix icl
endogenouIs factors. Howkever, the precise mechan isims underix i n nodu - chainicii tirenixth. t SNC cuiiurexd ill tIEM FN/I 5

- 2 we rc 11,1 dcxi xxiii Ii Si n I SOt 'Inlg/Iili AA anut t-iFt- cuiiurext iii tNFMt xxere ixipphiex xxiih SO midi 150 ixe/ixil 'AA, al xI iilation remain largely unknown. In the presen i Study. oxxe exam ined the caxci. AAN "i, i freih prcpcrext aiid aidded I, the cultuire, o tini cx .i vix e. Fii siiapcii ceiiiinfluence of the insect hormones 20-hvdroxyecdvsorte (20E) and juventile "ere cailixirCd in fibrin gets said hxrxcxicxat .i iaxi S ixceki. (xxaýiisgi and Ciastixim xeoitix onimx
hormone OFFH) onl the lami narni - induced nodiilati cii reaction in larvae of xand celi pheiixxixpe "x crc cx .xicsmed wxiih ii hi cxcil hi ioloxiic ;liiiiiixxxai iihcxii x
the flesh fly ,Vecihei'/xri bul/ata. Treatinii third-i nstar larvae of V. buo//o said cxxairacii "e rc xitismi toiiir coxi isieim. cl~isxi i. CC]larii aisn i md iicciaicxx c propixierimc

There "ixcc jxznificcaiv dilfference. anioini laxpiC, cimlixrexi Ili xiiicmcxin haiii iimciii lx xitwAith 20F prior to laminarin injection en~hanced the nodulation response ieciioeadhiecxci pe.xnicihigrc xiimxixxcixmixiixiixx
in a dose-dependent mannter. The eccssone aeon ists R H2485. R H5849 said hichr Unii ii sxcinxi icxrCagih and ci dchis "Cie xxccOhilcri cx xit 1i0t5 cii liii ex ill )MIt

5
Nand R H0345 si m i aIav enhanced the nod ulat ion react ion. al thiiiigh t hey comipairexi ii to UEtil i12. H I F, x crc sihic to compaxmci tic iixrii xiiiin xxi newirk iiorec ic\ii

were less active than 20E. In contrast to ecd\ sone stirmit1lamion. Supplying Iixici. xieICixixi mireIT aii~ci nd siiitiii higiher xiiiiii icaixi imrcaciii .1CIt 10111ipMri Iix
larvsie swith JH or the jvnlhxmcnanogtHAif b nd PA\ ýi. t

1
.V(oiirii ihiixii ain A\ -icppxicxincinaionxxi x xxiiaiiid cii, xiiiisigci cxxiiju~nic hrmne nao - OA),feox~ar an spred iii ile himiher AA co"etixxicairsmixx'ii huxi xatireximxcix thiiire xiii ni magnilclxani xixiilcrcicpyri proxy fen significantly impaired their ability to formi nodules in-i re- ill Coilsagexi xiepxitiiin ixeiwxen 50 .iiixi5 ing/u lucmix AA .x~. ticxil01ci u F tI It l xii it FIIIsponse to lam inarn i. These fintdings demonstrate for the ti rst ltime that PAVC ciiciirxicii cacicd c sceiuic fib riii dcgrcxtioi iiiisnid rexixicci dcp'iii iIi Iiix ii cix cxii

20E and H p1 a\ an Important reg alamor,, rolIe in the iixdu lation process. ceiiluisr niiiiii . Hoiixcx c, ixe xxo~txniicriixisiiiirciittttciirci tircnd rcixi 1)l'01OCII1CICICI~t
txindericore the Importainceit xi of xcl siiixll cuitucre xuxCd~a CM~I n Mciidx xiiixixiaxuiuii i
the emugimuccrxiuc xx hix'srtiiiicisii hexri x saici, hixex oxil xciici muxc iin o liihriii h\ cnmixuipex
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A-9 A-12
Engineering Large, Mineraliied Bone Tissue Constructs Using Human Mesen- Muscle Stem Cell: Satellite Cell and Sca-I-Positixe Cell. ATSUSHI
chynal Stem Cells. GORDANA VUNJAK-NOVAKOVIC. Department of Bio- ASAKURA. Stem Cell Institute, Paul and Sheila Wellstone Muscular
niedical Engineering, Columbia lnixersity, New 'York. NY 10025. Email: Dystrophy Center. University of Minnesota Medical School, MN 55455.
gc 2131 (O'colurnhia.edu Email: asakura(@umn.edu

Ihiman hone marrows contains a population of mesenchymal stem cells (hMSC) Skeletal muscle contains inyogenic progenitors called satellite cells and
capable of forming sex eral types of mesenchyimal tissues. including bone and muscle-derived stem cells that have been suggested to be more primitive
cartilage. In Vitro expansion and cultivation of hM SC ott biolnaterial scaffolds

could facilitate osteochondral repair, where functional autologous cartilage/bone stem cells. We further investigated the differentiation potential of muscle-

constructs would be grown and subsequently implanted into the defect site to derived stem cells and satellite cells to elucidate their biological roles

promote healing. Bone-like and cartilaginous constructs have been made using during muscle regeneration. Adult skeletal muscle contains a stern cell

hMSC and sponges made of biodegradable polfhydroxy-a-esters and silk. How- population purified as a side population (SP) by FACS on the basis of

ever, the construct si.e and compositioni were limited by poor mass transfer. We Hoechst dye exclusion. The muscle SP cells express stem cell antigen- I

report here that a hydrodynamically active environment of rotating bioreactors (Sea- I) and contain stem cell populations that give rise to skeletal mtiscle
niarkedly improved the structure and mechanical function of engineered cartilage and hematopoietic cell lineages following transplantation in mice. Pre-
and bone. Culture-espanded hMSCs were seeded onto porous silk scaffolds (8 vious work demonstrates that CD45-positive hematopoietic stenm/progen-
inton diameter X 2 itt thick discs, 300-425 ,rn pores. >95c/, porosity: 5 × 10" itor cells in the muscle SP population are responsible for the hematopoi-
cells per disc). The resulting cell-polymer constructs were cultured for 5 weeks etic differentiation of the population. Cell transplantation experiments
in rotating bioreactors in either control mnediurn [DMEM with FBS), osteogenic

titdiuti otiro meiumwit 3glveroftoplite deamehasne asorbc aid demionstrate that Sca- I - 1D3 1 - CD45 cells in the muscle SP fractionmiedium (control median) With l3-glycerophosphate, dexamnethasone. ascorbic acid

2-phosphate, rhBMP-2) or chondrogenic mediumn (control nedium wAith dexa- possess the ability to differentiate into endothelial cells (CD31 is an en-

methasone, ascorbic acid 2-phosphate, non-essential amino acids. TGF-l I, in- dothelial cell marker). By contrast Sca- I +CD3 I CD45 SP cells express

sulin . Constructs were assessed for wet weight xxw, . dry weight (dw). contined- smooth muscle actin and are located perivascularly in muscle. These cells

compression modulus (kPa), DNA, sulfated glycosaminoglycans (GAG), calcium have the potentail to differentiate into myocytes. adipocytes and osteo-

(Ca). alkalitte phosphatase activity (AP), histolog\ (von Kossa and safranin-O), cytes. These results suggest that the major role of muscle SP cells in

and imaged using gLCT anti contrast enhanced MRI. Bioreactor cultivation of muscle regeration is to cuontribute to vascular repair through angiogenesis.
hMSC ott silk scaffolds yielded large (8 mm x 2 mini) bone-like tissue constructs In addition, toigether with satellite cells, muscle SP cells are able to con-
with wet wA eight fraction of Ca approximately 9-fold higher that previously re- tribute to muscle fiber formation. Taken together. this evidence suggests
ported. and volume fraction of tiinerali/ed tissue within range of values inea- that muscle SP cells are potentially useful for therapuetic stein cell trans-
sured for hIunan lunbar verterbral bone. We assume that improved mnass transfer plantation for muscle degenerative diseases.
in the rotating bioreactor as compared to static culture, in combination with
osteogenic effects of BMP-2. were the decisive factors for this highly positive
outcome for bone.

A-1I A-13
Blood and Endothelial Cell Developtment from Human Embryonic Stemn Nutritional Requirements of Mainmmalian Cells in Culture: Design and

Cells. D. S. KAUFMAN. Stem Cell Institute and Department of Medi- OptimliZation oif the Cell Culture Medium and Processes. PAUL J. PRICE.

cine. University (if Minnesota. Minneapolis, MN 55455. Email: GIBCO Invitrogen. Grand Island, NY. Email: Paul.Price(a invitrogencon

kaufm020(Y'lun.edu A classical cell culture medium is made up of a buffered isotonic salt

Human embryonic stetu (ES) cells provide an ideal resource to under- solution supplemented with vitamins. amino acids, a source of energy

stand the earliest stages of hematopoiesis (blood cell growth and devel- such as glucose or glutamine and a protein supplement such as serum.

opment). Research on ES cells offers both a unique model to investigate As the science of media formulation progressed from serum supple-

basic developmental biology, as well as a therapeutic cell source to re- miented to serutm-free and then to chemically-defined, substitutes for the

place or repair cells or tissues damaged by disease or other degenerative serum component and then for serum derived proteins had to be found.

processes. Here. we will describe cell culture and animal transplantation Manyr segments of Industry are presently moving axvay from media and

models used to elucidate both extracellular protein interactions and intra- reagents containing any component of animal or human origin. The out-

cellular genetic regulation that impact these developmental pathways. Re- break of BSE and CJV in England heightened the awareness of the risk

cent work that demonstrates derivation of functional lymphocytes with of contamination of therapeutics by prions or viruses and prtmpted reg-

anti-tuntor cell activity will also be discussed, an area of great interest as ulatory pressure for companies to address this potential risk. This teach-

these results suggest human ES cells may be harnessed as a novel anti- ing seminar will cover the basics of a cell culture medium and the ad-

cancer therapy. Finally, other recent studies that demonstrate derivation vantages and disadvantages of the serum supplement. It will then progress

of endothelial cells and smooth muscle cells from human ES cells as a into the construction of serum-free and chemically defined formulations

model of vascular development will also be presented. and then to the elimination of all components of aninual origin. Ways to
optimize both cell growth and productivity will be presented as well as
the design of media for specific applications. Emphasis will be placed ott
reducing apoptosis by controlling osmolality, ammonia, and free radical
production and through optimization of the media formulation.
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A-14 A-16
Cryopreservation of Hepatocytes: Role of Culture Configuration on Sur- Thermal Injury Characterization for Biomedical Applications: In Vitro
vival. ALLISON HUBEL. Department of Mechanical Engineering, Uni- Model Systems, J. C. BISCHOF University of Minnesota, Departments
versity of Minnesota, 1100 Mechanical Engineering, Il1 Church St. S.E. of Mechanical Engineering. Biomedical Engineering and Urology, I I I
Minneapolis, MN. 55455. Email: hubel00l @umn.edu Church St. SE, Minneapolis. MN 55455. Email: bischof(qsumn.edu

Hepatocytes are being studied for a wide variety of applications. Xeno- Heat transfer plays a crucial role in many biomedical applications ii
genic hepatocytes are being used in liver assist devices for temporary cryobiology (biopreservation and crVosurgerv) and hyperthermic biology
liver support. Human hepatocyte transplantation is being used for a wide (thermal therapies). In these applications, thermal excursions are used to
spectrum of liver diseases. Hepatocvtes (human and animal species) are selectively preserve or destroy cells and tissues. Biopreservation is an
used extensively for in vitro studies of drug metabolism, metabolic and enabling technology to many biomedical fields including cell and tissue
viral diseases of the liver. The supply of fresh differentiated hepatocytes banking, cell therapeutics, tissue engineering, organ transplantation and
is limited by the ability to induce proliferation of hepatocytes and effec- assisted reproductive technologies. Thermal therapies including cryosur-
tively cryopreserve those cells, Thus, the ability to cryopreserve hepa- gery are increasingly important in all surgical sub-specialties for mini-
tocytes is essential to insuring supply of these cells. Two distinct chal- mally invasive thermal destruction of tissues for cancer and cardiovas-
lenges exist for preserving hepatocytes: preserving viability and differ- cular disease treatment. In this talk work will be reviewed focusing on
entiated function. Different approaches to improving post thaw recovery in vitro model systems to assess cellular and molecular phenomena that
have been used: culture in specialized matrices and culture as spheroids, are important in defining outcomes of both cryobiological and hyper-
These approaches have also improved post thaw function as well. Other thermic biomedical applications. Model systems currently in use in our
studies have shown that post thaw apoptosis is a significant factor in cell lab included: cell suspensions, monolayers, engineered tissues (fibrin and
losses from freezing. Strategies to minimize these losses will be dis- collagen based) as well as native tissue explants,
cussed. Finally, advances in our understanding of stem cells (adult and
embryonic) may provide new sources of hepatocytes in the future. The
importance of developing new sources of hepatocytes and effective meth-
ods of preserving them will also be important to the clinical and com-
mercial application of these cells.

A-15 A-17
Biophysical and Molecular Changes Associated with Cryopreservation of Three-dimensional Microen\ ironment and Breast Cancer Progression PENNEY M (iLtt-
Sperm. KEN ROBERTS. Medical School University of Minnesota. De- BERT '. Nastaran Zahir . NMatihewk J. Pas/ek' . Jonathan N. Lakins' . Kandice R. John-

son' :, Gabriela 1. Roienberg . Alisha Sieminski' , Barbara 1. Weber"', and Valerie M.partments of Urologic Surgery and Physiology. 6-125 Jackson Hall. 321 Weaver'2. KInstitule for Medicine and Engineering, UPENN. Philadelphia. PA. 19104:
Church St. SE, Minneapolis, MN 55455. Email: rober040@umn.edu -Department of Pathology, Research Institute, I'PENN. Philadelphia. PA. 19104: t)e-The process of crwopreservation insariablv induces biophysical changes partment of Biological Engineering, MITT Cambridge. MA 02139: Abramson Family

" ariabl Cancer Research Institute, UPENN, Philadelphia, PA 19104: and 'GkasoSmithKline. Phil-
in sperm, the severity of which depend on the cooling rate, cryoprotectant adelphia, PA, 19101 Emaih pgilber:lmail med.upemn.edu
(CPA) used. and freeze-associated osmotic events. Many of these bio-
physical events affect the plasma membrane of the sperm and are ulti- Siromal-epithelial interactions drise deselopmeni and maintain tissue hotineosltasismateial dependentfupon the plasma membrane'ofthespermeab y te wter through a network of soluble and insoluble factiors that operate s ithin a three dimensionalmately dependent upon the plasma membrane's permeability to water (3D) tissue. Genetic and epigenetic changes in mammitary epithelial cells IMECEU coop-during freezing. These biophysical events induce cellular and molecular crate with a modified tissue nicroenvironment to drive malignant transformationt of the
changes in the sperm, some of which manifest as capacitation-like chang- breast. We have been studying hoA an altered strornal microeitmrotient contributes to
es which together have been referred to as 'cryocapacitation'. Optimal breast tumorigenesis and have specihtcally focused on understanding tfe role of changes
cryopreservation parameters (freezing rates, CPA composition and addi- in extracellular matrix (ECMI composition and organization and integrin expression and

activity. Using immornalized normal. premalignant and tumorigenic ME(Cs together xithtion, etc) serve to minimize these changes. It is possible that some of the 3D reconstituted buasement membrane rBM morphogenesis tiassa antd endoihelialthese cellular and molecular changes may be minimized, prevented, or co-cultures we could show that the levels, type and actis its of integrits change progres-
reversed by modulation of sperm signaling pathways that lead to physi- sivels and dramaticalls during ME('s transformation. Recapitulatitg the altered nitegrin
ological capacitation. The biophysical and molecular events of freezing profile and activity of normal MECN s could repress the malignant phenoiype of the tumor
leading to cryocapacitation, and potential mechanisms ftor prevention of cells, drive the premalignant behavior of the nonmalignant cells and pirmnote the malig-
these events, will be discussed. nancy of premalignant MEC(s in Culture and in sisso. We also found that tumor progressionin vivo is associated with an incremental increase in matrix stiffness that is assiociated

with an increase in integrin expression. tufocal adhesion maturation and signaling and that
increasing ECM stiffness in Culture is sufficient to drive similar tumor-like behaviors and
alter integrin expression/activity. Accordingly, we have begun io explore hoi statrix-
derived force could drive mamnirs lunorigenesis and understand axhat induces ECNI
stiffness. Interestingly, homeobos genes and Iorce play critical roles in t issue develop-
nient. are frequentlv lost in tumors, and can regulate integrin and E'NCI expression. We
showed that HoxA9 is lost in invasive human breast tuitors and that re-expressing FloxA9
can revert the malignant phenotype of breast cancer cells itt culture and in visio coincident
a ith BRCA I induction and normali/ation of adhesion and integrit expression. Therefore,
xe demonstrate that proper regulation of the composition and dynamic interplay os cel-

lular and ECM components is essential to the maintenance ol tissue equilibriim and
evasion of the malignant phenotvpe in the breast. (Supportr t)SStt4024(7,
DODW8 I XWH-105- 1 -330, NCI CA0787311 and DANI) 17-0l- 1-0308t ,
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A-18
3D In Vitro Models Reveal the Invasive, Drug Resistant Phenotype of Met-
astatic Melanoma. KEIRAN SMALLEY. The Wistar Institute. 3601 Spruce
Street, Philadelphia, PA, 19104. Email: ksmalley@ wistar.org

Anticancer drug discovery has been long hampered by the lack of predictive
models. One explanation for this is that tumors are only drug resistant when
grown in the correct tissue microenvironment. Clinically, melanoma is in-
credibly drug resistant, but this phenotype is rarely seen in tissue culture
models. Mouse models. equivalent to human skin, have been difficult to de-
velop due to the differences in anatomy and function of human versus mouse
skin. In particular, melanocytes in human skin are aligned on the basement
membrane and are dispersed among the epidermal keratinocytes. In mouse
skin the melanocytes are situated deep in the hair follicles and dermis. In
response to this. our laboratory has developed an organotypic model to rec-
reate the architecture of human skin. However, while these models are his-
tologically equivalent to human skin. they are time-consuming to grow and
unsuitable for drug discovery studies. In response to this we have developed
a simpler In Vitro model where melanoma cells are grown as spheroids and
then implanted into collagen gels. Under these conditions the cells proliferate
rapidly and invade into the surrounding collagen in a tumor stage-specific
manner. Treatment of the melanoma spheroids with chemotherapy drugs re-
vealed a more drug resistant phenotype than seen in 2D culture. More striking
results were seen when the implanted melanoma spheroids were treated with
inhibitors of pathways known to be active in melanoma. Cells derived from
metastatic melanomas were completely resistant to inhibitors of the P13/Akt.
MEK/ERK and Src pathways when grown as implanted spheroids. However,
this resistance was not seen when the same cell lines were grown in adherent
2D culture. The observed drug resistance was dependent upon the presence
of serum and the implantation of the spheroids into collagen. Taken together
these results demonstrate that culturing the metastatic melanoma cell lines
under the correct microenvironmental conditions reveals their drug-resistant
nature and that the tumor environment is a critical regulator of drug resistance.

A-19
Reconstructing and Deconstructing the Progression of Human Squamous Cell
Carcinoma In 3D Tissue Models. ADDY ALT-HOLLAND. Tufts University, 55
Kneeland St.. Room 116. Boston, MA 02111. Email: addyvaluholland@tufts.edu

The construction of human 3D tissue models of epithelial tissues provides unique
experimental paradigms that can trace the complex interplay between multiple
cell and tissue types in a biologically-meaningful tissue context. These tissues
provide a more global picture of how disease-associated pathways interact in an
environment that mimics human tissues and serve as -surrogate" tissues that
have set the stage for the accelerated translation of discoveries to the clinic
through strategies that will allow target identification and validation. This pre-
sentation will describe how our laboratory has developed 3D tissue biology as a
portal to discovery of pathways linked to human cancer progression and how
these tissue models may serve as a paradigm for clinical translation in the future.
We have developed tissue models that mimic distinct stages of squamous cell
carcinoma (SCC) in humans including: I-precancer, 2-low-grade carcinoma
and 3-high-grade carcinoma. We have accomplished this by constructing 3D
epithelial tissues at an air-liquid interface in which cells have been genetically-
modified by suppressing expression of E-cadherin. In light of the emerging view
that cancer is a disease of altered tissue architecture driven by abnormal inter-
actions between tumor cells and their tissue microenvironment, we have studied
the role of the tumor microenvironment in these stages of SCC progression, We
have defined 4 distinct microenvironments that a potentially-malignant cell must
encounter as it evolves from precancer to malignancy: I-Intraepithelial dor-
mancy, 2-Transepithelial migration through the epithelial layers, 3-Attachment
to the basement membrane interface and 4-Degradation of basement membrane
and stromal invasion. Tissue models that mimic these stages of progression will
be described and mechanisms driving them will be outlined. By viewing each
microenvironment as a target in the cancer progression pathway, these 3D models
have great potential to help close the loop that exists between observations
gleaned from rudimentary cell culture systems to those that may be applied in
patients-care settings. If this occurs, we will we be able to fully realize the
opportunity for translational discovery that these 3D tissue models provide us
with,
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P-1 P-3
Remembering Winter: Vernalization as an Ensironmentally Induced Epi- Diverse Small RNA-directed Pathwxays it Plains. ZHIXIN XIL. Dept. of
genetic Switch. RICHARD AMASINO. Department of Biochemistry. Biological Sciences. Texas Tech L niversit., Lubhock. TX 7()409-313
University of Wisconsin, Madison. WI 53706, Email: amasino((i Email: hixiin.xie(attu.edu
hiochem.wisc.edu

%lost eukarsotic organiss posse," higl conser \ed RNA ,ilencing ma-Certain plants. such as biennials or winter annuals, require relatively long chiners that is assocpiated with fie foration o21- 24-udAClencidn smal-
periods of cold exposure during winter to initiate flowering the following RNAs from precursor RNA molecules containing double stranded struc-
spring. Cold exposure renders the meristem of such cold-requiring species lures. These endogenous small RNAs, Mhich include nticroRNAs (mi-
competent to flower, and this acquisition of competence is known as RNAs) and small interfering RNAs (siRNAs) play important roles in
vernalization. A vernalization requirement ensures that flowering does not regulation of gene expression, maintenance of 'etome integrits. control
occur prematurely before the onset of ,"'inter. A similar cold response is of heterochromatin ornmation. and antiviral defense. Formation or acti\ it,
bud dormancy: in many species that grow in temperate climates, bud of small RNAs requires factors belonging to gene families that encode
dormancy is not broken until a the plant has "counted" a sufficient num- DICER [or DICER-LIKE IDCL)I. ARGONAI'Tt proteins and, in ftle
ber of days of cold to ensure that any subsequent warn weather actually case of some siRNAs. RNA-DEPENDENT RNA POLYMLfRAS (RI)R)
indicates that spring has arrived. Our studies of vernalization in Arabi- proteins. Interestingly, unlike many animals, plants encode multiple l)( I.
dopsis have revealed that meristem competence is a function of the ex- and RDR proteins. Recent genetic studies in Arahidop.sii re\ealed that
pression level of certain MADS-box genes such as FLOWERING LO- plants have evolved multiple flunctiOnally specialized small RNA path-
CUS C (FLC) that act as repressors of flowering. Exposure to prolonged ways that require distinct DCL and RIDR factors. Therefoire. plants pro-
cold causes an epigenetic switch of these MADS box genes to all unex- vide a unique system to study the eviilutiin, di ersificatiin. and fune-
pressed state, thus rendering the shoot apical meristem competent to flow- tional adaptation of small RNA pat hways. n iq tie ftnct ions associated
er. This epigenetic switch is caused b\ covalent modifications to histones xith distinct DCL and RDR factors in dixerse small RNA-directed pro-
of the chromatin of the flowering repressors. cesses will be presented.

P-2 P-4
Role of miRNAs and siRNAs in Abiotic Stress Responses. JIAN-KANG High Throughput Gene Assembly and Expression ('sing Viral RNA Rep-
ZHU. Institute for Integrative Genome Biology and Department of Bot- icons Delivered bx Agrobacterium. Y. GIE 1 BA. S. Narih I Ion net, and V.
any and Plant Sciences. 2150 Batchelor Hall. Unixersity of1 California, Klimvuk. Icon Genetics GmbH, Halle/Saale. D)-t012(0. GFRMANY.
Rixerside, CA 92521. Email: jian-kang.zhu(tsucr.edut Emnail: gleba(lnicongenetics.de
Small non-coding RNAs ranging in size between 201 and 24 nucleotides Plant biotechnology relies on two processes for delis cr\ and expression
are important regulators of m RNA degradation. translational repression, of1 heterologous genes in plants. stable genetic translormlation and trail-
and chromatin modification. These small RNAs can be broadly classified sient expression with viral sectors or A, ith A ,rohaittrium, btilt oul tlte
as miRNAs (microRNAs) and siRNAs (short interfering RNAsI based ott transient routes provide a speed and a throughput necessar\ for last re-
their biogenesis. We found that the expression of some miRNAs and search and development studies. We developed an eflicient. xersatile and
siRNAs inl Arabidopsis plants are regulated by abiotic stresses such as high-throughput sector engineering and expression ssstein based On ill
drought, soil salinity and cold temperatures. Data on the finictional anal- phonta assembly of functional \ iral vectors from separate pro-\ectoir mod-
ysis of several miRNAs and siRNAs using mutants and transgenic plants tiles. With this system., we use agrobacteria to deliver variius I)NA mtod-
will be presented to support the regulatory roles of small RNAs in plant ules that are assembled inside the plant cell w ith the help if a site-specitic
adaptation to abiotic stresses. recotnbinase. integrase. The resulting DNA is transcribed. and iundesired

elements such as recombination sites are spliced out. generat ing fullx
functional viral RNA replicons. The proposed protocol alloixs., by simply
treating a plant with a Mi xtiire of two or more agrohacteria carrying
specific prefabricated modules, to rapidly and inexpensixel\ assemible and
test multiple vector/gene coitbinations, x ithout the need to perlotin x ar-
iouis engineering steps normally required wxith alternatix e met liiLds. The
process described is very fast (3-6 days): it prosides x.ery high tpritein
yield (tip to 5 mg per g fresh leaf biotlass): and it is based on over 2510
prefabricated genetic modules that allow io express a specific protein by
adding specific promoters, signal/transit peptides, purification tags, pro-
tein fusions. etc., in multiparallel studies.
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11-5 P-7
Sictialitie Netwvorks ControllI ng Disease Resi stance Responses, in Ara- lIn Phuui, Transctipt ional and Functional Patterns of an Agrien ItUra li RleI-

bidopsis. J. (iLAZEB ROOK, R~aka Mitra, and Lin Wang. Department of vant R Gene. JAMES 1I. BRADEEN. B. P) Millett. and D. S. NIollox% iDe-

Plant 13ioi v diis.tn iverxi tv of' MIin nesota, Saint Pauti. NI N 551018. Emnail: parttiettt ol' Plaint Patholocs . En ix crxts of' NIinntesota, St. Paul, NI N 55 I108,

ci aiebr (' U m1it. edul Ernail: jbradeen (ai ~l inn.edu

Platiis rexpond to pathooen attack b\ act i at ion of a batterv of defense Potato late blighlt disease. caused b\ P/iriophthra itoo!iles~otall is amlong the

responses. Activxat ion is control led by a coimpiex reguLlatorv n'etwork. Sec- miost coxt I crop diseases Axorldwid&, The disease afflects hoth i ol iace antd

tors ol tis i netwsork are commoti ix' delintert based oil the idenitie O ~ f tubers. Breeding elfforts to tttprove potato late hilight resixtantce laxe led ito

needed sitmall molecule siginals. xaiicv Iic acid (SA). jasm-otiic acid and thehit tot hexis that lol iar and titherbhiight reststance ts condlitioned hx di fferentt

related comnpountds tiA . and ethylene (IET). Getietic dissectioni of' this reittc RIgnx rvosrxac lodcmii hne t o Iarhi
rest xtance thr-10oughot plant dcveloprinertit suggesting R gente ecu at ionoi

xi til ti lt x rkii Aab i px sha dnti ie mJoregltygnx futnctiont ix dependent onl physxiological stage. The cloning of thte flotiar hliight
irixolved iti these three sectors. A comtplete undersanding of' defense gee))poie ol otetadepoeteepeoIea.W bxed-
tictxxork topology anid ftunctiont requirex, genomne-xcale analysis. To this xelpdaicxxnitvRTPRaavoeaiterngttRBerstt.
end. xxe has e Situdied genetic peritirbatiotis of the netwoirk bxtratiscrip- RBlieiax ges.xtneoaciuerfxqtncxiiiirhtiintttall
tiottal Proflilinig uisitng whole-genotne in icroarrays. Simiiiilarity re lat ionish ips disparate gette copies. However. our assax differ-entiates not on lv betxx ecu RBý
arnon g the iran scri pttional profi lex obtainted fromt K'eV Muttantx were used paralitgs and RB alleles, bitt cx en hetxxecu thle RB transgetieatnd thle aii c Ic
to create a basic mtode Iotf itetwork topol og\x It is obviotis that e ffccti xc fronit xxhlich it xxas clotied. We ha x e al so optim i/.ed xx liile Planit and xx utile
defense r(irex titan\ xxLltlvadefctrgnswihh~ not Net inbe assays iti xLI~ila1 iet for latr Mir h resisace. The potato-!'. ii-

beeti identifiied, Manyv of these gcries are expected to shoiw increased ft'taiv paitos'yxtein is ati ideal xx stemn iii xxhict to text tissite-specitie trail-

exptress iotn ini response to pathogeti attac k. In an effort ito identi fx the in. script ioirat atid lit tietiona I regu lattitn O' R gentex, ',tice 1'. ill/s huuts is a naintual

plants wxith tilu.tatiotix in patliogeit-induced genes have beeti screened for Pathogen iif txxo distinct platnt tissues. laves atid itubers. We cotmparedt trails-
etnhaticed dlisease StiSCept ibhIix phtenoitypes. Sexeral imiportantn genies hasve gTetie RB tratnscri pt tion to i foliae and tubers xxith resul ts Of Our functional

been identifiied, incltdirlti a c> tochrotne P45(0 tiotlotxygetiase reqjuired assays. Althotugh the RB transgeete is expressed iii all plant tissties. leaves iii

for xx tthes ix of the antim iiicrobial cotipoiund caiiaie xiii taraisgen ic platits are late hlioihitet rsitanti xxiiie tubers oif iran sgcn ic plants are
late blight susceptible. lit related stutdxies. e are exploritig transcriptiotial anid
funtioii nal rc~ulatitit if trartxgctte RB thriouihout plaint dexelopitiett. We tax e
compared pre-lloxxeritig. lloxxering. atid piixt-tloxx ritig irausgenlics using tiitr
RT-PCR atid fidiar blighti resistance assax s. Our- rexeareci provides iinsight itto

Stratccies for the itntegratiuit of irais~gerit RB into potato disease itianaceittetti
sehenitie. Euture cx pen tientls intclIude cx ploratioti tif RB prote in I cxcix and
coniparixisin the disease respoitse tratiscri piornes in x ariouts platit tiissues aMid
tlirtuu0htgltm plant dcx elopinieti

1)-6 P-8
Pritil le ini Scourge: Getne E'xpressioti Aria!>six of a (Ctop Killer. H. COR - Use of' a H igh-perforniatice. (uit som NIic roarrax for Elucr'dat ion of' Sic -'

BlY KISTLER anid Kx c-Yoriti Scott,,. USDA-ARS, Cereal Disease Lab- tialitig Networks Controitnitg Platit Defenise Respiinse', NI. Satoi. R. Nlitra.

orators'. University of Minntesota. St. PautI, MIN 551018. Emiail: R. vati Poecke. J. Glazebrook, atid F KATAGiIRl. Department of Plaiti

hckist ian titntt.edu B ioto,,\s . I.iii ersi ix of NIinnitesota. M icrotbi al atid Platit Ge nounicx" Inxii -
Rtite. Si. Paul M.NIN 551t08. Entail: katag iri (Pi-IinitI.edtiL

Ei laitentoits f'1111i are the miost coinmiint and devastating causal aget
Of platit disease, Attiotg the diseases of cri p plantit, Miost imnportatit world- In systemns analysxis of a biological sx stetii. it is, c ruitc itt I rutantiwitti 5ci>

wieis Fitsariu hlight of ,vheat anid barley Caused by the luntguis Fit- and ecnricat is obtainabodsetL1 fifrm inthtcrcer

Nari'ttill tgntoioitiot-111. With thle avai labiltity of cetiorne sequences, for sev- izes the state of the svxtent in detait. tnRNA expressioni prolihliti Could

endl filallttcitoilsfi t~ingi Inctlud intg F. graoitiit io ru, large-scale fiunctionial ic Id data xxith hih bitinformatiti on contetnt for the cost. We dcxelopedC a

ge~lnottics programis anid cetinutie-wide expressioti attaiýIS sISi now possi- highly accurate, Smiall-scate, ol igotiuc leotile- spotited mnicroarrav ( "uitittt-

ble. Frotit the Fusaritti sequence we have developed thie first Affx'meirix array') for the purpose oif ainalyzing Arabidopsis respontses to paithogen

(ieneCliip inicrtiarray basedt onl the entire genuine of a hilarienitOis fun- infectioti. For at broiad spectrum.II we selected 464 genes that re present

"glls. Tiit Unrderstand the earls, iii ectioti cvce Iotf the pattiogen. xxe tiiiiti- diverse expressioin patterns catipured through manty Arabidiipsix ieiieCtiip

torert the RN A ex press ion proftiles in ii nw formiedl spiores. intt iatori ng experimtients related to1 biottic interactiotis. We emnptiixed 1(17 itorina Ii/t-

spores andttulriring the eairly stages of' spore germinatitni. We also exarti- iton cenes with a wide range of expression levels for accurate array-to-
tinert fittigal gtile extIressiOti druin tg in feet ion tirnie-cotirses in svheat anir atrray iturinal i/at ion. .A h> bridi zatioti s igntal frontt each Spiit was calibrated

batrtex. The abilits to detect fun tgal glentis ill 14011Mn is stirprisintgl> sen - bv a livbridi fatiott sigtial fronti the ral ibrattion ol ionm lo iiide that xxats

sitive evetn xxittiiiit efforts to etirich for frungal trainscripts. These studies included iii each priibe soluttion xxhent the array "as spotted. irci probe

xviii help to accelerate under-sianditig of pathogen-host initeractions by was spottied by four pens Outt Of iotal 16 penis. The patiterns of' lour teies

eluicidatitig_ expression oif paltiogenicity determiiinants iii the f~unetis atid for differenit probes, were titade overlapping in a xx mnierit irmiannter so

rdisease response Paitihways iii the plantt. that the pen effect xvas renmoed fronti the signals b\ fittin to a linecar
miodel. We oibtained the correlationt between technir'al dtipliricats better
thati 0.98. We coniclIude itiat we can orittii technical replitraites liii a Iniin -

tarras mieasurerment. Wheni the expression ratios calculated ftont the t1itit-

nirrax dat a we rc coimipared wvith those calculaterd front tie Afls mitri x
ATH I GeneChip datta, the correlationi was 11.88. This high qiat iittativit\
xxas cotifirmed by qRT-PCR. We are currently using the tinitiarray for the
purpose of setisitive screeningc and detaited characicri /atioili of reverse
genetic Arabirliitsis lines titir detectiotn, classificattioni. anid maitppinig of
ntittira II occurriniig alleles in loci rontrol linig defense responses.

h/ 1 ifm Bi/oli~q A ectilx' I-A Ab/sotracts



P-9 P-1I
Testing Methods for DNA and Proteins in Transgenic Crops. RAYMOND A Global Perspective oil the Economic Impact of Transgenic Crop Va-
D. SHILLITO. Bayer CropScience, Research Triangle Park. NC 27709. rieties. GREG TRAXLER. Department of Agricultural Economics, Au-
Email: ray.shillito@bayercropscience.com burn University, AL 36849. Email: traxlgj(&aauburn.edu

The Agricultural, Biotechnology, Grain and Food and Feed Industries test Commercial transgenic crop varieties have been available in the US and
for the presence of transgenic material in plants, seeds, grain and food, other countries since 1996. Twenty-one coutnries grew genetically mood-
Testing starts with confirmation of the transgenic nature of calli, and ified (GM) crops in 2005. but the countries of North and South America
regenerated plants, and follows the plant through the breeding process accounted for 94"/(. of world GM crop area. Diffusion has been concen-
until it is commercial. In addition, tests are needed for ensuring purity of trated among crops and traits as well: four crops (soybean, maize, cotton
commercial seed, and once the crop leaves the farm gate it may be seg- and canola) and two traits (herbicide tolerance and insect resistance) ac-
regated for use in certain markets. Testing is performed in order to satisfy count for 999% of GM crop area. This presentation reviews the adoption
the needs of those involved in trade of grain and foodstuffs to comply of GM varieties, and surveys studies that have measured the level and
with regulatory and labeling requirements that are in force in many coun- distribution of economic benefits from GM crops. The economic benelits
tries. Agricultural Biotechnology companies develop methods as part of of the diffusion of GM crop varieties have been widely shared among
the product development cycle. These are improved as the product comes farmers, industry, and consumers even though delivery has been through
to market. Methods are also developed by commercial and government the private sector. GM crops have had a favourable enviromnental impact
testing laboratories. This presentation will briefly describe some of the by facilitating reduced pesticide use and adoption of conservation tillage.
tests available for detecting and quantifying DNA and proteins in trans- Key institutional factors influencing GM diffusion, and the potential for
genie plants, seeds, grain and food. Different test methods have different developing countries to benefit from GM technology are discussed.
costs and are used to obtain different results. Spraying plants (if they are
herbicide resistant) shows if they are sensitive to herbicides. Protein-
based methods such as LFS and ELISA can be used in several ways
including to measure the expression of the trait (such as the PAT protein).
PCR and other DNA-based methods can be used for screening or identify
the actual event concerned, and RT-QPCR can estimate the amount pre-
sent. It is also important to consider the resources required when deciding
on the test method to use. as well as whether it needs to be done in the
laboratory or the field, and whether the necessary technical skills are
available.

P-10 P-12
Applications of Testing Methods in tihe Grain Industry. R. W. GIROUX. Current Status and Impact of Commercial Plant Tissue Culture. STEVEN
Cargill Incorporated. Wayiata. MN. 55391. Email: randal-giroux@ MCCULLOCH. Mountain Shadosw Nursery LLC, lymnpia. WA 98513.
cargill.com Email: steve@ mtshadow.com

Several countries have adopted or are in the process of developing leg- The present day successes with micropropagation or tissue culture prop-
islation related to the approval of genetically modified grain and grain agation of woody plants are due in part to the early advancements made
products and/or the mandatory labeling of foods containing these prod- in the 1960s and 1970s with orchid, tropical and herbaceous plant tissue
ucts. Most countries that have adopted an approval process or mandatory culture. Since the early 1980s the scope and breadth of commercial
labeling schemes have set tolerances for events or thresholds for the ad- woody micropropagation in the United States has continuously expanded.
ventious presence of transgenic material in grain products or the final This expansion has been tempered by thle higher costs associated with
foods based on a %GM content. Once such regulations are enacted, in- this technology. Commercial woody plant propagation is limited to pro-
dustry and government require analytical methods to monitor supply duction of crops that require or benefit from this propagation method. An
chains, certify' product compliance, and enable enforcement. To test for overview of the history, crops produced and the current and future op-
the presence of transgenic events or to measure the 17GM requires vali- portunities of commercial wvoody plant micropropagation will be dis-
dated methods that are fit for the purpose and are suited to the testing cussed.
environment. To meet this need, the food and feed supply chain are adopt-
ing different strategies to make %GM determinations, including protein
and DNA-based testing )PCR). During this presentation, several of the
approaches that have been implmented will be discussed. In addition,
discussion of emerging information on the impacts of genetics, process-
ing, and method performance on these measurements will be discussed.
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P-13 P-15
Status of Commercial Tropical Foliage Plant Micropropagation. GARY Manufactured Seed-An Efficient Method for Delivery of Somatic Em-
HENNEN. Oglesby Plants International, 2664 SR 71N, Altha, FL 32421- bryos to Nurseries. W. C. CARLSON, Weyerhaeuser Technology Center,
2848. Email: garyh@oglesbytc.com WTCIBIO, PO Box 9777, Federal Way, WA 98063-9777. Email: bill.

As the world's appetite for tropical ornamental plants continue to grow, carlson@weyerhaeuser.com

regional production systems are becoming increasingly larger, sophisti- Manufactured seed can provide a delivery mechanism for cost effective
cated and complex. Micropropagation has been an integral part of tropical implementation of clonal forestry. Manufactured Seed technology is de-
foliage production for decades and as the tropical ornamental industry signed to sow somatic embryos into bare root and container nurseries,
grows so does the requirements for larger volumes of high quality plants. enabling seedling growing in conventional facilities. Seed design, auto-
At the same time, large consumers of tropical ornamentals are constantly mation and seedling cost near that of current orchard seed are all critical
demanding lower price points, pushing commercial propagators to look to implementing the technology widely in forestry. Weyerhaeuser is in
for alternative production methods and technologies requiring significant late stages of development for low-cost, automated manufactured seed
capital investments. This presentation will look at the great success story production processes for its seed design. The seed design incorporates
the micropropagation industry has enjoyed working with tropical orna- many analogs of natural seed, including biodegradable materials. Manu-
mentals and some of the challenges facing the industry in the near future. facturing processes involve automating all stages of the process. from

somatic embryogenesis through sowing in the nursery. Demonstration
machinery for manufacturing and advanced automation for many of the
steps in seed manufacturing are completed and operating.

P-14 P-16
Temporary Immersion Bioreactor: An Efficient Technology For Scaling- Therapeutic Protein Expression in the Plant-based LEX System. VIN-
up Plant Production. M. ESCALONAt. J. Gonzilez-Olmedol, I. Cejas ', CENT P. WINGATE, Biolex. 158 Credle Street. Pittsboro, NC 27312.
C. Arag6n '. 1. Capote ', R. Rodriguez', M. J. Cafial ', J. Sandoval ', S. Email: vwingate@biolex.com
Roels , P. Debergh 1. 'Laboratory for Plant Cell and Tissue Culture, Lemna. or duckweed, is a small aquatic plant that can be quickly trans-Bioplant Centre. University of Ciego de Avila, CUBA; 'Dept. B.O.S, Lma rdcwei ml qai ln htcnb ucl as
University of Oviedo, SPAIN; and 'CORBANA, COSTA RICAe and formed to produce recombinant proteins in a contained and controlled
UiDept. offPlant Production University Gent, BELGIUM. bioprocessing environment. The benefits of the LEX Systemt" include a

high transformation efficiency, rapid clonal growth in a contained and

Temporary immersion has been shown to reduce problems usually en- controlled environment with high expression using a simple and inex-
countered in liquid culture. Based on this concept, a collective of re- pensive production format. To date. over 25 different human therapeutic
searcher belong to BioplantCenter adapted a semi-automated system for proteins have been produced by the LEX System"', including several
large-scale propagation of plants. This bioreactor has been named as Twin hard-to-make proteins and 10 different monoclonal antibodies.
Flasks system (BIT®ý) and grouped into the systems with complete im-
mersion by pneumatic driven transfer of liquid medium without medium
replenishment. BIT®ý is relatively simple and easy to use. They enable
contact between all parts of the explants and the liquid medium. The
culture environment is renewal by forced ventilation during each immer-
sion period. For special type of plants, a forced aeration in the culture
recipient can be used. The injection of CO, permits to improve the pho-
tomixotrophic culture. BIT® has been used for in vitro commercial prop-
agation of a wide range crops: Ananas, Saccharum sp, Musa sp. Colo-
casia sp, Araceaes, Eucaliprvs sp, Rosaceae, Bromelias, Paeomv. In order
to establish a micropropagation procedure and increase the efficacy of
BIT®-technology, different parameters should be optimized. Among
them, the immersion time, immersion frequency, the volume of nutrient
medium, the volume of culture container, the duration of proliferation
phase, the use of plant growth retardant, the number of cycle in BIT®:+.
Plants regenerated by BIT® have not showed somaclonal variation de-
tected by molecular probes and evaluations in the field. The simplicity
and low cost of BIT® is compatible with large-scale propagation. It per-
mits important lower labor, better biological yield and consecutively re-
duces production cost.
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Production of B iodet~ense- Related Proteins fi Tohacco. K. W YCOFF Ani Over iecx of the Orchid-fun cal Svinihi osis in N at u e. and its sAppli -
Plianet B iotechnoloi:N. Emrail: k wyvcofffq 'p1 anethiotech nloloeve.oniI cation In Vitro to Promnote Con serxat it n. L. W. /1 JTI A R. O rc hid Re-

Botu~ilsn and antthrax are lethal hacterial diseases whose symptoms are xervPorm Ieptm tofBilog liii i(ollg.JcsnviI.
caused mra itt Ix hyhioloei cal tox i ns. Bot ulini flu eurotox iit and anthrax IL6 50 ral wetcaied
spores are considered potent ial hiotweapons. and current defenses and In nature. the orchid life cy cle is in it iated and closely tied toi thle ax ai I-
treat nients are intadeq uate to prottect a Ilarge target population that is likelyx ahiIi tv of lung i in v an ous substrates c.gi., decm~i ng xxii d, Splul,'n urn
to i nclutde ckix iians. BothI therapeutic' and prophylactit' treatment with moss). For reason,, not Net tinderstood, flu i i inifect orchti d seeds 101 t1inti
imonoc lonal ant ihod ies ha xe heen show~n to he mtore e ffectivec and safer coil s of hx phac l pelotons ) wvithiin the erniiihro. protocornil seed liiigo anid

thani alternatives, hut ,tOCkp~ilil)L sufficient doses is likely to he expensive, Mature plaint. Onice lysed. these Structures serv\e as a critical ener's (car-
plants as a production SN stern otter the promise of' loxver costs. We hax e hohvdrate ) source utntil phlotosNyitt~ieSi is iiiitiatedl. antd gixe these plaints
demoiistrated that planit-miade monoctloinal antibhodies to hotuIi numn iieu- anti a Iernativ nuiiitri t ive strategy inluvcotrophN ) iiitot adulthtood. Il itC[ite
roto xi n A ai-e effeci i e anti sate in a Mouse modelI. We have alsoi produced trial orchids. iii cotropliv is he I evet to stipplemlent pioti sx it it xis. hut
in plants a fusion prote in hastt Onl a humlaii aiithrax to xiii receptor antI serves as the pri mary Sou rce of' carhbtn for ach I urophv I 0 us Spe its. I pt
showsn it to he an effectixe decoy. hlttcking the toxic effect of anthrax pliytic orchids. wAhichl nav` reNOly on incot rophv to a lesser extenti ut iti /t
lethal toxin inl vitro, fungi as a source oif free Nx ater' to resist des iccat iotn ott arhboreat substrattes.

Gie x til te impOr~taiice Of tune~ il ýt 1it., thle preSer ation Of tOrchitd stttds
alone has rai sed coinser vation ciottceriis. anid hlas protmtptetd initereSt ill us-
ing fungi iii xitro totr propagationl (S~mhiittic Seedi germiination). This
preseiitationt xxill discuiiss utngoi ng gIi taI efforts to tCtuItsvate torch ids itthreat-

ened wx'ith extintction using fu1111 i ~gi t.i'. I/obtanthtiii hit/t hi/,. e ndem it' tot
Haxvaii0 antI xwill tdiscu ss the pottent i at c ltg cCOO1i~ COICI U C c0i1e'uetcsi fithis
practice.

P-18 P-20
Tratisgen it Lx press iotn and Rectisers o f Bitolog ical ly Atti xe Recottinhinait Svmihitttit' aiid A svniih it it Oirch id Seetd G erm inathion as 'Itol s inl ('oii -
H ti ian I nsulIin Ii oni A Iobidopis i. i/to/joint Oil seetds, ELIZA BETH W. wervationi. S. L. STE WARI. Einvxiroiimtenita Ilii i tn itt iie [Departmitenit, (. ii -
MURRAY. Cory L. Nxkiforuk, Joseph CG. Boot he' Ric hard (3. Keon'. x ersi ix of Florida. G ainesvile, FL_ 32611. Emlail:stxvt tilstllel
H. Jostph G3orenii Naitcx A. MlarkleNy Maurice M. Moltinex' 'Scmi- Thloso'rci-c abttw ld deaselafleetrtnf
BixtSxs Gtnttits hIic. 110 2~985-23 A\CNE. Calcarv. Alherta. The los7t1rit-ihhhtt3xolxie s xeia h tsoaii t

- ~~~~many iiisttori cal orchi id hahi tats has deiiionstratedtl le ineedtl ] fr rseai't' ersCAN ADA anid 'Departiienti of' B iochiemiistry aiid Motlec ular BittlIogy, idvlpaporaeptpgtitnietl tsIi h r'iiace rt
Ltiicrstx 1 C'il'rs Fault ofNieticie. algry. iheit ~ N I tiotnally. seetd germination has heen seen as the imoust effticieiit andt efltc-

CANA~DA. Email:mraes eihtxscn
tiixe mnethtit of plant production for treli ids-;is sm hitit it seetd "cntii tat i tn

Withl the einci-ence oif iiexv tel xers technliitliies and the rise in iic i - historicalv lxhi ng the Most coninion l1x used itiet htforh tIlt bti iii ser x at ii i
deiict itt tiahetts itie ticitand for- afftirdahle insuliii will soon exceed the or comtmercial eiids. While asNx mhiittic gelrmitiatitil do tes repre-Senit a si iii-
Currnent man ufacturi ng techntologies. To address this potential prtoduction pie method for the itass proiducttion tif ort'hidits, it does tiot take initot
shortfall. xxe has e dleveloped a noivel expression and Purification tech- accounit the physitoltigical iced for- funca-lil iiivc~iirhiae tIluritic seetd cer-
nologv to produce htianii instil in ii itilseetd plants. Recuomhiiiaiit humnan mination and. possihly, during later life stacies. Oinlv ss itihititic tirchid
prettirsoir i nsu liin was cx pressetl in A t'ubiu/opi.tit oiliseetds and xxas found seed gemiiinatioii accounits fur ti is fu iga I partiner ii hot h cer~litii at iii andt
to aCCUititiladte ait a le x el tifIt. 131, of the total seed protiei n. The prectirstor suhsetquent developrnie io f' the orc'hit1 pl ant. BitthI the as xiiihiot it anti
proteiii was digested xvith trxpsin. in vitro. itt produce Mature insulin with svhivititit' methods represent pttssihle aveiiUCs, inl pr~Uitlucin orchidl seedl-
a miass itdeiitical toi that of the predicted DeH.,, s iiipoduct. Inl ad- lines for use iii cotnservatiotn and restorattion effort,,s. The heniefIits anid
tlitiitn. we confirmetd the hioliogical actix ity oif this plant prtidticed insulin shortcorniincs of hoth niethods xxiii he disctissetd.
ulSiiic Cell hased assay s tof receptor phi sphtirylIatitin antI inisul in tolerance
tests in itlice.
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In Vitro Strategies for (onsert iton of \ladaizascat's Enrdernic OrchidsN MAR rn rp oBiwl teis 3 .S1 N(V .Bjte niIox[

(; ME IA RY FROMI. Orniahas Ilent-N loorl Zoo. ('enter I or Conseri atoil and \ciopment Center (BioTDI)C. CargillI Incorporated. MIin neapol Nis M\
Research, 37011 S I 1th Street, Omrahia. \E. 68 107. Emainj psi 0 omaiha/ot .comi 5544R1 Emnail: ol caLselijf'onioxa hicare ill .comi

%ladagascar's orchid species repiresenit so me if the most criticalk entdangered mciiri- A traixco zre al md idcoshxehctea to Ipilrt

hers of the famnikI on earth todax . fihe hieh dee ,ree of eiidemirsitt, estimated at more ofmdr bitchoox.ure mtooox(r rdctin ft r

thant St)', the richness of di erit>o inlonL Madag ascar's orch ids, and the continfuinig cnsnoecnmclI motatpatseiscath sditi
threats to tile conntr\ s reitainting itatUral areas. nmake thle coiititr conser% ation ing esnt cnrcaNimoatpltseisCllb ued10

actitoi plait itmperative if these species are 10i Survive (or the fuiture. I- stitl con- only for crop inprovxetenett and production of' rnoxvel products iii plaints.

ser,,atiun mteasures present ant iipportn iii> tti help presei xc thle island's more than hut atlso for alteration of hi onass compos itioni that is tailored for needs

One t hiui1sand orichid species. Fey, orchids are he ing propagated in Madagascar. and of industrial hioprocessi ng. B johased industrial clhentical s derixved Irn ti

in v itro germinat ion protocols "xere itot prex ousis wxorked oat I or the mnajori ty ot hiomiass. veeal ois iand carhoh drates, haxve all prercrllui Sie to cititi-
the itatixe orchid species. Reiittr Utixtitin of' orchids to the countiry" reiitainiii -Spt xit h cltc\iiI xai fi cc fteptochernitcat iltrios

nlatural areas "xas S irtualls non-existent prior to this collahoratix e eftort. Orchid ir>. 3-H> drox> poionic acid (3-HP I is tite tf' the cxanlplcs of hitihased
popuLttiltsI are rapidlx de-chliiii t in maits parts ofi the cointnir A\ partnrrsrhip he- i iutilcerict htcnh prtoprc ri eiyal i as h

in eel Ottiaha's Henr\ lDtioi Zoot in the VS A: x itch pritsided all in xvitro iou-
techno loigy taining, and tile 1. liiix rsiti oif Antananiarixo Mi Nadagascar. slcceSSt~i l\l chemical is nit conuierc iall asai labIe iii largC rquantities, hutl has thle

proipagated nmany endemtic Nidalagasy orchids at a great dIi stancre t roin thre seed pottential to he at ncx i ndu stri al plaitftirm chemicital .3- HP has lx to hi tIic

sittrce. A sirateex of' iii vitrot Culture that tlltiws tile orchids to he returnerd tot tiutnal groups and canl he readtily convixerterd toita range of imiportrant cheitil-

Madagascar xxhuej still inl sterile cnltures, muirniies the risk ot introducing path- icals, Such as acryltic acid and I .3-pritpanerliil. Currently nio knotwn ittr-

tigens to the naitural ens ironittttnt. 'fhe micri prispagated iirchirds are treated ito lowxxer cant sin makes 3-H P as ait metabol ic end-prortiet.I. Ustins xvariious situ r-es

nuntrietit andx siicrtise lxevels in v itrt pritir it) their retiurnt tit prottected areas. andr are of ocenetic in forinattimn we rlesi enerl andr ronstructert sex cral differete litnet -
acc Iimiati/ed tii c\ xvitrit condluiitios wxhen the\ arrivxe ii Mtadagascar. Tinfing, the ahitlic routes to 3-11P. We then selected tine rotute for further dcx eltipirient
reiiridiictuiins toi coinicide wxith the wxet seasion helps assure a higher sur ixal rate. based onl a series (if desi-tn criteria. in~~ii lIhg hoetcli rn
AddI iitionally Ix -pxtpresers aititi protoco ils \% ete des duped at Om1aha's litenr\ Diiorls-cIaimsliglttcieia eI

Zioi tahtrators.' x hich are preservt\ig tirchid seed gertitplasit htor lrng-termiin col. Sugars. This route alsii required signifticant use iot di recterd cxii (1titir tio

wr\atin prpoes.Speciecs representing 14 seperate torchixd genera haxe been tnuillldifN atiupo nyeat~te.Thswr toiea oml

cessfiilly x iicrttpntpagaterl wxith moiure than 6(1( individual Oirchtids alreadN returnted otf the use of modrte bioitechnology 1(o revexclop sust aintable roteuIcs to in-

toi Madagascar fromt the it ii. wxhere thley hate been accl iniaticer and reintri-trLticed du Striaxl chemicals friit crtip-hased ienewxxable resources.

xli rect I intoi Rattotnat ana NatitonalI Park throtugh rcooperationtwit x h the goxerniteitn

anid liocal r esirdenits in M\adagascar. [In stime cases ito natural seedllinit recruiitment

has toccitrrexd tear thle mtht et plantts firist iihsrxed in 2000(. anxd the seedlings stic-
xessflt reitntrtodutcexd ii 2004 and 2(115 represeitt the unlx its enile spectitmens htor

,0111C dt tile pitputlatixins h-cinit studlied.
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Expanrding the Uitility otf' Alfalfa. R. A. DIXON. 1, Chein. Y. Pane. and tDexelipipnint of Rtiaidiip Reatd\ \ltaltla N arittic'. MiARK Nt((.St IN, Petet Rciscii.

G. Peel. Plant B iolrig>,_ Di\ xishin. SamnUel Ritherts Nobhle Eou ndatiotn. 2510 it Hllx Dceers. Shaine Iit/pairick. aind Stepheni TiTipic, I tiralc (;cieiix Interinatitonal. PO

Samr Nioble Parkxx a\. Ardinitre, Oklahornia. 7340)1. Emtail: radtixon(n BxO') ap.ti535 P) mi:iicsiui o eeeisctt

riohl~org Rioundup Reids Nttalia KR At \% as joititl. decx loped h\ 1 oiagc Gertetix tniitiiiniittial
&Gitt and Nttxisatiiti ttniptit i I 199s' G (iptrtiduced I 5i ir:tnssecitc allalia ptlint,

Alfalfa (MAetdui'ito tilt iii is perhaps the wxo(rld's tmajotr foirage le(ILitite. expressitig the C1i4 FPtSliS 2Ceit. denxet h\ illetlii CjhaCd \Cx11 esoit iihe Ii gnrl tittiaic

Ftorage quality itself is art itmportantl target for biiotechnotltgical tinproxe- nixLI primteittte Alialtais k a crttss polliniated A.tuittirtplttid plaiti. To achitet cii tight

iclii. Marix Nears oif research haxe irtentified lignin as ait impediment tn Panit> (i.e. i((it
1 

Rititixtit toleranlt tLlfiti iii a RR.- \,iiie(\) a xiii liralciisi ci Cciii

tro ihesiil itx atid lack oif ciondensed Ian ninsý as promoting Pasture dhtigncbedtgsie>x saotdli i ttiI(( itsiii sii iu

fTre i stC0ittitmercial lratiseetiic cx cuts i crc selected hised oili olcratie iii Riiiiidiij hierhicidC.

bloat and Iinifii it nigiitrotgennitrition.ti Recent progress tn tuiderstand ing agotiilbiraie ttlcili hr e/tiiat eidc i 'ihili It tile

and marti pulIatinrg the pathxx ax s leading tio lignitt arid ciondensed tannrins tralisgne Insert. I x eti -51ccitic tiCR marker-. nete dOcx oped toi getiots pc Ri ttitiit

\NilIt facilitate eni necrintg tof alfalfa and other fotrage legUntles for redujedr Reýtdx' plants carrxing tine m ort~h iranstenric cx cuts Both Rotiiidup RC.Ids Alkialla

bloating potential and imnprixed digestibility atnd palatahilit> . The abiove KRR-xi cx Cuts were' in'troigrssed inito elite IfGt brcCdItte' p)OIpitII ttIttIL tisti -i tidittd

traits tixitlxe natural prioducts. xxhich are made hx plants for their own hackrts t reigsruesiNB' .Ioritsxc c i iidic ihosu
"xx rc Used toi dc clitp F3tol iii t9ixpe breeditig, poputlaiutiin, ANdvancxed Nt B(\ t itlr,

heallth care lie to warn oftf' pests arid pathogens) xl.itxxcxer. the impact oif coiunaining the itlo coninimiautrl cx cut, i KRA cxciii B aitd KRRA cxciii Dii x etc kepti

plait ntattural products on humtani health is increasingly recrgnized. With separatec in the ficlod anix iii the tlcjjjUC jli 111a~tcns xici elCeICtIed tutu11 hreedulie

the adxvent of gerietic and gentmionc approachles, the synithesis rof mil>n ItxiSCIW iCs ctalishicd n ithi scxletiesing frttim fihc tiE aiK d N inBei ic. Crossees liicit

plant natural prioducts is lioi I understitod at a lexvel to permuit their etigi - el ie piarent, cotntaining ti iciii B xx crc criused ito cli ic parenut, :ttittairitti ciciii It. lix

neerm ng in croip plants. A Ifal l has beeri engiineerer ias it dclixcrv xvchicle I .1 dilhumo-nixtcii prottectis. contitaininig .i sing 'IC Ciii> ol1 Cats Wl ci ii\xci e ixtI cl ifist tline'
eci ct specifix 11,1 kcrs. Ba~sexd ol pcdiugree anid 3L'ertu1fiitnt ClUiatretixrstIi seis Ot ths

for t sifi axone ph> toestrilgeris and the antioixidanit epicatechini. Mart\ other xl'unencpati e ii >tl pietior KRRN e xperu itctital %at tties ti 2001t S til

cittpiiunrds tif riutracutical oir pharmaceutical %alte CioulId he proli tahl Isedx it sex eral R R N ' pxi itienial i rietics (1)1-1:13 ll 0 i pixhtiCexl ini i-s 111 iii it l

mladte in alfalfa. Fiorage c'rops w ith genetically iitiprtx ed quality ( Output)I Nanripaýt1) Ita itt pantsi of these poipulatiton, laited troim i2 t 1(4, to QIx`, tkilt a 11a

trails xxill beneiet hboth the health iof the annutialsx that cxtmsurtie them arid of 93.S
t
x x ý einsita the tei h'tctical. etliecied altie ot 9.7'. ti ui~tei Mido SCIpictiihcr

the env ironmelint thrittih reductionis in xxaste excrertioni arid greerihiouse 20013 ituiltiptle lttcatioin \.iiictN In als we rc esithl isheut (0i cii! te isi hut titic jierlt iniinitce
gas mi s tin. Frthemore thesane no t I ca tin titI igoceII uose hat atid crtop satex itt KRRA cx pcriiiieiial x ntricit. Fourage x eld and rltial ix htic Ia~ Oeleci

iii '0014 anid '00(1 shon cxl pertorittance (il' lie RR. \ eperiiteniai i tiictix's. itteixt cuit-

intprix c diigestibi lity may> alsit imiprox'e the pricessinrg abiIi ty of' fotrage entixtitl hierbicitde treatmttent. Cxhutal itt or better titan the cotmmtercial c heck \iii et cs

criops for hiofuel productionl. Crop aftets itt(lie RR.N x'tcytcittitnl i ,rix'tix~ie p xtawd tkilth titItitititt LOiCxtitL tate t'

Rttundup fierbixitix \ks x'xcellciii lolltt'It ti I, Sý deiegtlkIiil Of tiilie MOl ititisceitCIic
ecnieti in )Linie 2((i5. fiftieen RR.N xarictics Axcrc u01tninierx iall ieleasexd iii xtimxil. ii

"-Rouindtup andi Ktinnxtip Rx'txhs ire regisix'icd irtieituirks tol Mlantutioitu x Ititt111ltig
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Development and Characterization of Alfalfa Populations Tolerant to Gly- Wide-cross Whole-genome Radiation Hybrid Mapping in Cotton. DAVII)
phosate. GLEN ROGAN, Sharie Fitzpatrick, Todd Pester. Daniel Kendrick, M. STELLY. Dept. of Soil and Crop Sciences. Texas A&M University,Michael Horak, Melinda McCann, Karu Karunanandaa, Stephen Temple. and College Station, TX USA 7843-2474. stelly(a'tamunedu
Mark McCaslin. Monsanto Company, 800 N Lindbergh Blvd, St. Louis MO
63167. Email: glennon.j.rogan@monsanto.com The development of animal genomnics was cataly/ed strongly by the ad-

vent of whole-genome in vitro radiation hybrid (RH) mapping. In lieu ofMonsanto Company and Forage Genetics International have developed vari- a comparable in vitro plant systemn, we opted to develop an in vivo sys-eties of Roundup Readv* alfalfa that are tolerant to glyphosate, the active tem. based on interspecitic hybridizatiot between fio.svyit utirot L.ingredient in Roundup; agricultural herbicides. Roundup Ready alfalfa was and G. barbadem.se L, using irradiated pollen. The underlving rationale
developed using Agrobacterium-mediated plant transformation to stably in- w- cdin seuene tat ncoes or ly- was that Il1 an egg cell nucleus could be used to "rescue' the irradiatedcorporate into the alfalfa genome a coding sequence that encodes for a gly sphosate-tolerant form of the enzyme 5-enolpyruylshikimate-3-phosphate syn- sperm nucleus, 2] the interspecilic nature of hybridizatiot could pro idethase (EPSPS). Roundup Ready alfalfa varieties enable growers to apply allelic diversity, 13] the gamma irradiation could segment the inherited
Roundup agricultural herbicides from planting through live days before cut- paternal genome, and [41 the unique origin of each radiation hybrid wouldting, providing an additional tool for improved weed control, excellent crop greatly reduce and potentially eliminate chimerisn within individual pan-safety and preservation of yield potential and forage quality. Characterization el members. Initial experiments established a workable irradiation tcrat-
of Roundup Ready alfalfa plants was performed as part of the food, feed and ment and culminated in the establishment of a 5-Krad wide-cross whole-
environmental safety assessment performed prior to regulatory submissions. genome radiation hybrid (WWRH) panel of G. hirstiutom. RH mtaps WereKey questions addressed were whether the introduced trait or the transfor- derived by analysis of SSR data using RHMAP software, and were cotn-mation and regeneration process impacted the phenotype of alfalfa or corn- pared to locally available linkage maps and hypoaneuploid cytogeneticposition of forage and whether there were any significant environmental in- stocks. While the 5-Krad (50-Gy) RH panel was capable of detecting
pacts associated with the introduction of Roundup Ready alfalfa. Information synteny among unlinked primitive linkage maps, the map resolutionand data on the introduced trait indicate that the CP4 EPSPS protein is safe seemed to be too loss in some areas. We therefore re-investigated higherfor consumption. Other than the introduction of tolerance to glyphosate, there dosages. and constructed and characterized a second WWRH panel after
were no biologically meaningful phenotypic differences between Roundup 8-Krad segmentation of the G. barhoadense L. genome. Limited numbers
Ready alfalfa populations and the alfalfa control or conventional reference of strategically chosen markers were used to compare WWRH mappingvarieties. The levels of key nutrients and components in Roundup ready alfalfa results to the 5-Krad WWRH maps and to linkage maps. The results
forage were comparable to the control arid within the population of commer-
cially available alfalfa varieties. Collectiely, these results establish that indicate WWRH mapping can cotribute signihicatly to cotton genitics.
Roundup Ready alfalfa is safe for use as feed or food artd for release into the
environment. *35Roundup and Roundup Ready are registered trademarks of
Monsanto Technology LLC.
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Impact of Yieldgaard Rootworm on Corn Root`,ortn Control. S. C. JOHNSON. G. R. Evolution of Chromatin Structure and Function. S. M. Kaeppler. Depart-Heck. and T. T. Vaughn. Monsanio Compan,, Chesterfield. MO 63017. Email; inent of Agronomy, University of Wisconsin, Madison, WI 53716, Emnail:ty.t. % aughn Ca tronsanto.corn +"tsnikaeppl@wisc.edu
In 2003, the Monsanto Company commercialized YieldGuard" Rootworm (YGRW)
protected corn hybrids. These hybrids use a sariant Bt Cry3Bbl insecticidal protein DNA packaging into chromatin is necessary for stable chromosomal seg-
which is known to be biologically active against sexseral species within the Coleopteran regation, and also affects transcription, DNA is packaged around octa-familiy Chrysomelidac. including western corn rootwormn. Diabrotica viirýQifer, virgi- rners of histones, and historic attd DNA modifications determine localfi~rr LeConte, northern corn root`orm, 1). hurhen Smith and Lawrence. and Mexican chromatin states. Transitions among chromatin states occur via chromatincorn rootworm. D.t.. eae Krysan and Smith. YGRW expresses the Cry3Bbl protein remodeling proteins. Protein motifs involved in chromatin moditicationin the root system where larvae feed and intlict damage. Thus., the level of expression and remodeling are conserved across plants and aninmals. However, nt-
is critical to the control of the insects that come into contact with the root system.
Through a series of experiments, it was shown that while the level of Cry3Bb protein portant differences are observed when comparing plant and anitial pro-may iary between hybrids and over time. the level of protection is not affected by teins, and monocot versus dicot proteins. In this presentation. I will dis-such variation: that is, the expression level in commercial hybrids is sufficient to cuss how our consortium has discovered putative chroimatin proteins inprovide consistent protection for CRW larval feeding There are mail) benefits for plants using queries from diverse species. DNA rnethyltransferases, SET-growers, consumers arid the environment associated with the commercialization ot domain proteins, and methyl-binding domain protein,, will be used toYGRW. YGRW hbrids are more efticacious than soit artd seed-applied insecticides exemplify egolution of chromatin proteins. Functitnal consequenced tiloin protecting roots from lar,,al feeding damiage. The Cry3Bbl protein produced in the b
root does not require actisaton (as many consentional insecticides do), arid its per- be discussed. and patterns of divergence will be highlighted,
foritance is unlikely to be impacted by severe environmental conditions. Varieties
containing the Cry3BB I protein are also combined through conventional breeding with
other genetically enhanced maize varieties. Combinations with herbicide tolerance and
lepidopteran insect protection provide hybrids to growers that offer more complete
crop protection from the most economically daitaging insect atid weed pests. This
performance and grower satisfaction has been demonstrated over the past 2 years of
commercial experience. YGRW technolog, was initiall, launched in 2003 on approx-
imatelv 400,00X) acres. The number of acres have steadily increased over the past 2
years to approximately 4.5 to 5 million acres in 2005. Growers that have adopted
YGRW technology have been extremely pleased with the performance and yield pro-
tection generated front planting these hybrids. II 2(X)5 for examtple. most growers
realized a signiiicant yield advantage over other control options. This advantage was
likels augmented due to the severe drought in 20105 across much of the corn belt. The
YGRýW technology protected the roots from larsal feeding allowing the roots to access
water fromi a deeper zone within the soil proiile.
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Allium Genomnics: Exploiting Model Plants for Analyses of Enormous Plant Tissue Transformation Using Periodic Arrays of Vertically Aligned

Nuclear Genomes. M, J. HAVEY. USDA-ARS and University of Wis- Carbon Nanofibers. T. E. MCKNIGHT, A. V. Melechko, G. D. Griffin,

consin, Madison, WI 53706. Email: mjhavey(ýwisc.edu and M. L. Simpson. Oak Ridge National Laboratory. Oak Ridge. TN

Enormous genomic resources have been developed for the grasses. cul- 37831. Email: mcknighttetolornl.gov

minating with the complete genomic sequence of rice and reduced-rep- Periodic arrays of vertically aligned carbon nanofibers (VACNFs) have

resentation sequencing of maize. These extensive resources may be ap- been demonstrated as effective vectors for delivery of large molecules.

plicable to other major groups of monocots outside of the grasses. The including DNA, into a variety of cell types. Using an approach that coin-

order Asparagales (carries the Alliums and asparagus) and the comme- bines the massive parallelism of whisker-mediated delivery and the pre-

linids (carries the grasses) are sister monophyletic groups within the cision of microinjection, arrays of VACNF needles may be surface mod-

monocots. The Alliaceae (onion, garlic, leek, chive, bunching onion, ified with material and simultaneously pressed into the intracellular do-
among others) is the second most economically important family in the mains of large numbers of mammalian and plant cells. While a variety

monocots, following only the Poaceae. The huge nuclear genomes of the of micromachined materials have been studied as gene delivery arrays

Alliaceae are major constraints to the development of genomic resources, for both plant and animal cells, these materials often have been found to

We sequenced asparagus and onion BACs and revealed high densities of have inadequate aspect ratio or lack mechanical strength to effectively

retroelements and transposons with few open-reading frames. We also penetrate the plant cell wall. In contrast to these micromachined materials.

observed little synteny on the recombinational and sequence levels among VACNFs feature a covalent bonding structure that provides strong, but

asparagus, onion, and rice, as might be expected given that the Aspara- flexible, vertical elements well suited to the rigors of cellular interfacing.

gales and commelinids split at least 130 million years ago. Nevertheless, They also have extremely high aspect ratio, with tip diameters of typically

genomic resources developed for the grasses are useful for translational less than 100 nm and lengths up to many tens of microns. Mechanical

genomics of the Alliums, Occasionally physically linked sequences in strength and high aspect ratio provides for effective penetration into cells.

rice show genetic linkage in onion and this microsynteny across shorter including those protected by rugged cell walls such as yeast and pollen.

genoinic regions aids in the identification and mapping of candidate The surface of nanofibers may be modified with adsorbed or covalently

genes. Single-copy expressed regions in the rice genome show significant attached biomolecules and interfaced into cellular targets, including direct

similarities and share most introns with coding regions in onion, allowing penetration into the nuclear domain. In this overview, we will describe

the development of PCR-based markers carrying indels or single nucle- the fabrication and functionalization of VACNFs and the application of

otide polymorphisms to evaluate for associations between candidate these modified VACNFs as massively parallel delivery vectors for both

genes and economically important traits, plant and animal cell transformation.

P-31 P-33
High Efficiency and High Throughput Transformation of Cereals Medi- DNA-coated Nanoparticles Mediated Transgene Expression in Plant

ated by Agrobacterium for Functional Genomics. T. KOMARI. Plant In- Cells. Franlois Torney'. Brian Trewyn-, Supratim Girn'. Victor Lin` and

novation Center. Japan Tobacco Inc., 700 Higashibara. Iwata. Shizuoka Kan Wang'. 'Center for Plant Transformation, Iowa State University. De-

438-0802, JAPAN. Email: toshihiko.komari@ims.jti.co.jp partment of Agronomy Ames, IA 50011 and 2Department of Chemistry.

MaJor cereals joined the list of plants that can be transformed by A. Iowa State University. Ames. IA 50011. Email: ftorneyaiastate.edu

tUoiefaciens a decade ago. Then protocols for rice and maize have been Plant genetic engineering relies mostly on biolistic and Agrobacrerium-

tremendously improved. Overall efficiency has been increased at least 10 mediated transformation technologies, Both techniques allow DNA deliv-

times, range of transformable genotypes widened, time for tissue culture ery into plant cells and subsequent integration into the genome. Recently,

shortened, workload for tissue culture lessened, and related techniques the development of nanomaterials such as mesoporous silicate nanopar-

developed like elimination of selectable markers from transformants and ticles (MSN) was shown to deliver marker genes into animal cells (Radui

reduction of vector backbone transfer. The progress in transformation et al., 2004). The distinct feature of this nanoparficle is that it can both

technology, which plays indispensable roles in applications including deliver DNA as well as chemicals encapsulated in the particles. Con-

construction of T-DNA tagged lines, map-based cloning, characterization trolled release of the filling substance is also possible using this material

of cloned genes and large-scale screening for gene effects, is a key factor (Gruenhagen et al., 2005). Here we show that this material can be used

in current and future advances in cereal functional genomics. Throughput for transforming tobacco mesophyll protoplasts and immature maize em-

of transformation in functional genomics must be very high. Rice is ideal bryos. Transgene expression was observed both transiently and stably. In

in this context because of remarkable efficiency, short tissue culture pe- addition, chemicals encapsulated in the MSN can be controlled-released

riods, and small workloads for tissue culture. Maize is also high in effi- in planta when appropriate induction reagents are applied. The use of

ciency of transformation but falls short of rice. Thus a possible option is mesoporous silicate nanoparticles to deliver transgenes and various sub-

to screen gene effects initially in rice and to characterize selected genes stances simultaneously into plant cell opens a wide range of applications

in maize. Taking advantage of the efficiency in rice, we have initiated a for future plant genomic study.

high-throughput process to screen genomic fragments of plants that may Gruenhagen. J.A., Lai. C.Y.. Radu, D.R., Lin, V.S., and Yeung, E.S.

cause phenotypic changes. This is an approach in functional analysis of (2005), Real-time imaging of tunable adenosine 5-triphosphate release

genomic sequences, which has recently been highlighted due to impor- from an MCM-41 -type mesoporous silica nanosphere-based delivery sys-

tance of non-protein-coding sequences and of multiple patterns of tran- tem. Appi Spectrosc 59, 424-431.

scription in studies of eukaryotic genomes. This system was designated Radu, DR.. Lai. C.Y., Jeftinija, K.. Rowe, E.W., Jeftinija. S., and Lin,

as TraitEsplorer'T' because agronomically useful phenotypes identified in V.S. (2004). A polvamidoamine dendritner-capped mesoporous silica

the process could be exploited as new traits in crop improvement. Initial nanosphere-based gene transfection reagent. J Am Chem Soc 126, 132 16-

characterization of transgenics has indicated that genomic fragments with 13217.

unique functions may potentially be found by this method.
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P-34 P-3 6
Iranstect ion: A Reli able and Effticienti Method fo r NIai ,c Tran sformat ion. Eva Uation of an Au tol1al edI 11n ace Anlal sil S\NCl 10 siFnh actiors xx liicli
MI. F. HORN. J. A. Esser and G. Hall, Jr. Agrigcnetics/Mxcogecn. 5649 Stabilize Gene Expression. J. NI. CilEIR A and J. .1. liner. Icpariiiicit iii
E. B Uckc xe Road. Miadisoin, WiN 5371I6. Email: inichae ~hoin (a Horticulture and Cro p Science, A RI)( /1'he ( h ioSt ale I i r I Vo-
phv tonbiotech ci mi ster, OH 44691, Fniaiat: chiera.40t." ii.edu

Maize has historicalls been amlongst the most difficult of plant peis A coinmonly observ ed phienomienon after tt'attforiiliatioii of' planit tissues.
to genetical Iv enigneer. Currently, particle bomihardmient (hiolistics) and regardless of dclix erx method, is \ariahie gene cxexpression . Ill is pleiciotti

girobai 'Icrjum tumfi Ol i/O xaen used to insert foireign genes into maize iii enon require,, tile Itime C01S~li su i ask of cicating a lat goi numiber of'
a stable mainncr, Both of' these iiethods are covxered bx' patenlts mtak inti clones in oirder to intcrease tile probabilit o~I f ihlbainiiili a successf ll tralt
them e xpensivxe to practice fur coinmereial purposes. Weý haxve dceveloped foirmation ev ent, The ieasons for tfiis x ariabi lit x iii "ccl c xpressio 1111V iathird method. one that is free of' patent entcumtbranice, is reasoniablxy nnw.bt ti ic\ihtpitiio Iesc iisahi lix,. or trailsecnc
efficient. and produces iregenerated transformed plallts in a reasonable si lenc ing is inusol 5ed . With li le ads enti of nirecti fl uorescent pro1teini (ii 2)
niount of tinme. Call tised imiimature zyvgoitic em brvos are incubated xx ithl and other fluorescent proteinis. it is noxx po ssi ble itl track ii aitsgee tic c
naked [DNA in a sterile ciixette for a gix en lenogIh of timte and then elec- pressilin from the little iof' D)NA' introdunetiioi to pl ant red ixers . The usc
troporated at a speciftied x oltage, capacitanice, atid pulse length atid xxaxe of fluorescetnt protiniis iii comltbinationt xxitfi a~uutllated imuageI Collection11
shape. A decax xx axe xx as successful wxhereas a squ~are waxve xwas not. atid analyvsis sot lxxarc al loxs s or thle continuoutilis 1110111tori ii g and L U alt i-
The protocil Iwxas opt tntiied for Iran sienlt expressionl of the GUFS cc tie ficat ion Of il ii 111 Ilene expiressionill mi tultiple tissue sattiples oxer litte.
and those paramieters x\\ere ased itl produce stable trantorisf ant s atl a fre- With these tools. xxe cali begin tioi dissect factors thfat po151 ix clx Ill tie
qUencx of ft. 5" . The use iif tobacco Rb7 matrix attachmenctt regio ns ati xe I affect trait sc ti expressionill i tratisictilkl and stablxý trantoiflnied
tNIARs) gax e a frequencv of' near]\ 4% (Using tifie opt m liii11 transient tissues. We Ilax c exvaluated sequtietces that appear to stab i Ii e 611)' ex-
paranieters. Further opt imiziatioI n of the e lecirliplrati lii parameiters f ,or pressilin iii a coiN ledi n traitsienit e xpress iiit sx stenit. liill ronio 11uttbaid-
stable trailsformation resulted a t ranisformation f'requenicy oif niearlyx 4', mnents. xi thiiut th add itionial SequeiL~ces. (iJ exp c~ression1 pcaks 24 Ilo urs
exen xxithout MA Rs. Further opt iniii zation could raise the trans format ion post bombardmnent and dclinues to min inii aII le Is xx it lii 72 hour11s. 1 sc
frequencies exen highier. Without MAR>. siingle copy insertioti exvelnts of GFP fused to Soime sequences, led to cxtended (jFP)e Cpt'cssi~lt thrllu1Izl
com posed about 5ff1 ( o f the total. With MAR>. thle proporin on of singele I168 hours. Co-imnrodU tict l 01' thfIese Sante Scq tie ices i ii d if f'ccit x ccii rs
copy insert ion exvcnts wxas 9ff'ý of' the toial. This data implies thfat Tranis- extended explress ion sh~lgt but iit itol tice samte ctell nt as thle (I`'P ii-
t'cct ion is a x able tratnsformnation sx stemu for mai ic. s ions. These factors, ma x intl tictce gente expre'ssiont bv siabili,'itig illote in,

ii NA rby suppress iiil of' bustxicei.

P-3 5 P-37
A NovlxeI Planit Tranisfor iiat ion Technologx Em piiic Acid. VI NCHE! A erolbacteri U iii Mediatcd (Gele 'Trawtsler iii P alits. NIARC V'A N NION -
DAN". Monsanito Cotnpanx . 700ff Chesterfield Parkxxax,. Si. Louis. MO TAGU. Institute Planit IBiotechnollln for IDex llipitng Counutries (11,I130,
03ff17 atid *Currenit address: Institute for Adx anced Eeartiing and Re- U nix ersiteit (Genit, BIELGIUM NI. na'il oalo apbt cmte :bic
search, and D~epartmnieii, iif Horticulture and Forestry, Virginita Polx tech- xx x xx.psb.liGettt.bc

nic 4 0I tist i lut at d a nS la te 'i x erl x. I 5 1 S l x I x en l e a i x iII . V T h e d isc o s e r v thfat so mile R h i/ I liiac ea c h ad c x o l xcd in toh p a lth o ce ns c a -

pable to gcntietcall y eng ineier a pl1anlt cell becamte an iniiiesi'csh chiapter
Foir the first Iitile a breakthrough in plant Iran storni alion tech tiilogx has in the study of p l~it miiicrobe interact io ns. Ic ex ploiiitat 11iio of'I lhis ca-
been di scovxered inl the altitox idanti. I ipoic acid tEAt. foun td in tmtlst lix' hg pac it\ . noxx a good lxxent ye\ ars ago. to enioitiei niixcl traits into1 crop~
organisms. Utiilizinug L.A in A i-uobaocoi'imo-miediated tranisformnationi prhi- plants, xxas a majior breakithrlngli in I'Lutdatiieiital and applie pl hant sci-
cesses across fixve differenit plant species has signtificanitly itlifirlied the ences. The possi hilit toii add anid Ilaidr. thlanik s to thle i RN A-icchtilol lli
transformat ion met hods. exven for prex\ iouxly recalcit ranlt genotoi pes. F're- toi silence at wxill a set iif, glies ini moist plant species. gill MlIcx'ular' pilant
queticics of soy'bean in tdependent plantitIransgenic exvcnts were inicreasexd sciences off' the Lrountt. It also alliixxcxl (lic eticiiicriiic oie"x traits ill
fromi 0.6 to 3.6'ý . potato fromii 3 to I 9' . tomnato from 28 toi 941;`' andl some (it' thle miajoir crops. No"x. flllbal ant ixultitre r'cqfires tilex extetislilil
"xxheat froimi 2.9 to 5.'.and pulatix e transgeiiix etibrx ii frequecnx'. of' of this technioliigy to Itie imnpro~ils ettet i4 bare lx xdomest icatedcxlxropIs. I 'ii
cotton Ifrom 4 Itoi 61I' : I rexfuency oif escapes "xas reduced iii sox bieanl raveli ng the moiilecu lar base of planti gro olxx I andx xe~lcxclpiiic ii. lit stress
frximi 92 toi 7211:. poltato froni 5ff to 161ý, atid tomato I rumi 91I to 53'ý response atid (if biomass proucixoli nli is nilxx bexcomiiing piss ihfle.I ix lisut r
undixer the optimial conditidi n,,ii . This st udx alsil demion strated lbhat the in - al ready plans the priixucitl 0'111 0A ilicxxc~ilipixiuxLs atnx ttcxx MtaterialIs ill
creasc (ifthe tranisfiormatiion frequency atid reduct'ion uof escapes iii tomatoi plants. 1(1 dii the researx'h anid these appifcat ionis succe~ss ulls, xx nee iex
"xxere accoimipaniexd b\ 2-foxl reductixin iii severitx of broxx nilic/tiecrosis substantial imiprovxmenett oif the ctficiecttc ilt our unixersal gete 5 cctiirii Airoiii tui'um iofxtdci Ixledxinai x tissues. 2- t'ilx increase iii the Agrobacteriourii. We x'all iiiecx lot rel I iidgitcr gill soilf, ttl~
su rxix ab i Ii oxif the Iran sfoirtied xiii lejiiiarx tissxues. 4-toilxl intcrease in p anits. We shouilId be able toi cng ineier time Iifi chst xi c Idiii x~lltix at, of anId
the percentage iifirin sgenix' shioolts and 3 -fiild rexduct ion out ilic pcrcentiage make that they x'an be grilxx illii a su stairtable xx\ax\. thliis lilalis xxu tlte xss
iif non-Iratispetiic shoots xxhen using LA unxder opt imial ciondit iolns. LA xxater anxd nutrietnts thani ill toxlax's agr'ix'ulture'. It Is tirgcti that specciali1st
applIicatioin in plamnt transf'urmaltion has dramnatixally resolvxed tilie dii cc in '"Planti Cell anxl Tissue ('tiIr~c' take up Ihi lis x'liaI Ilc ng
common problemts in plaitt tranisf'irnmation: recalcitrance, tissue bruwixxii r/
tiecrolsis of the transfornmed cells/tissues, and escapes. wxhiich sexecilyxhtin-
it the numibcr iif transizetic plants that can be regeneratexd.
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Responsec ot Ri sigiita/orne. LAB 30. and Ators asiain in the HnIi ianl Melanoma Comnpuier-aidcd Tissue Engineering: Predicting, Self assenibl\ ot Prostate

Prexenitixin Assax. F. FILMORE ., A. Jain'. L. Kopcixix cli F. 1L. Mcxskensý'. V. E. Cancer Spheroids. K. O'CONNOR. H. Song, and S. Clejan. Tulane ljnixrsitx

SireeIe, and J . L Redpath' . Department of Radliatio xxiOncologs . (nixersi ts of and Health Sciences Center., Ness Orleans. LA 7011 I8. Emnail: koc fri inlanle~edu

Cal iforina. I r\ inc. C A, 92697. 'Chao F-ami ly Comnprelenisi xc Cancer (Centel- Unli-
\ersiý ot Call irnia. I rxine, C A. 92-697. bChnioprex citive Agent Developnment

Research (LOIi o D.liv ision ott Cancer Prevent iorl NC I Bethesda. MD. 20892. ComTpu~tational methods that predict tissue assemtbly aid tit the product ion Of

Emnail: celiiore(Wtict.ecdn in v'it ro constructs that mnimic native ti ssue. in particular prostate cancer cell s
self-assembhle onl an attachmient-limiting subsitrate into spheroids that resemble

Due to ilie Inicreasi ng incidence oft malignant ic lanonta. xxhi cli xxas projlected to mnicromnetaxiases. 'These tixsue constructs exhibit drug resistance that ap-
reach over 59.0)00 cases in 200)5 i http://seei.cancer.gxx ., and the tpoxir prxxgnostx tii. r proaches cliniical levels and have application to high-throughput drug testing
patienix xx itli late stage diseaxe. we haxe developed a screeiniti axxax (or idenit\inc

nielaixnI prI enio agnx Th aasmxirxhmoexnixcgntIiid g and design of patient-spec itic treatmnents. Twoi mathematical niodels ofl spher-

changes iil 1Citelat nia-re laied btoiiarkerx in iradial grixix il phase humaniiniclanomia ii fomto txebe dxeoe a ied ti cofl siz xtn hor an Nineal
cell, tW 3 I\ NI 2 . We report data on rosilglita/one -a PP.AR2 agon i xi used to treat techniqu te. The iiodel,. accommotitdate a rey fs/ popilatiotis ini the in-

Ts pe 1t diaibetex, A B 30) a retinoid that is selectivxe tor R XRn. and aiorx axiati n ocu Il i: si ngle cells s. pheroids of differetit si/es, and comibi nat ions of cells

anii(MGC (oA reditcaxe inhitbitor used toi loxxer cholexterol. I he axxa\ incorporates and spberoid,,. Model simiulations prov ide anl excellentit h to experimiental

an eXPiisnre to L VB 125 iti/criti w xith both pre- and poxi uceatitictt xwith potential conlcenitrations oif spheroids ax measured b\ the rexidual error betxxecn these

prcenfx eti xcagentsx. H ioxiarkerx Useid to nmeaxure agenit etfficacyx iticludie: iniduction of txx diiata seis. CollIisxion theor\ predicts spheroid stcize distributiotis ovxer a 5-

ninexlii V. ani earls tiarker for apoptoxix: indutction ofi E cadlierini. a hitittarker that (old rangec of' cell conicentrations in the inocul um. Also it ace uratelý predicts

is explressed i niimelaitxcs tex anid W M32 II cells but is lust in rnetaxtattc mielaniiiia irenids iii the adhexsion propertitex of DU 145, LNCaP atii PC 3 cells. i rid tding

clls; inhibithiton of n -cadhieriti a bioniarker that is cx prcsxed in itielanoiiia cells bitt an up-regulation tii the expression patterns of E-cadhcri n arid other adhexio'n

iiot tii tilelanocx tex. F,-cadherin playsx a key role tii the commitunicat ion hetween -oeue pt peodfrain ot aloi xi u-aiits edict long-

tinelaiiicxtex anii keratinuxcytex. wxhich ix i mportaiit Ill tile Cout rol ot nielauixcxvte range interactions betweeni aggregating cells oun the oirder of' xexveral cell di-

gxxIiiitt -citritepxxnalxxteltiiaxxt iirothgrxxh amneters. Thix xtuidv provides experimental ev idence that cancer cells. xxlinchi
of nitkicnocs cx,. The tolloinixxtu are some of the imiportant t find inigs frout our study . hav e deficient LaP' j rcitx ormu nidate xxithi iitercel In lr bridlges that
Riisielitaexine "xax pxxxitxe tour E-cailheriii indnctiiini andi xtroingly positiv fc or N- ~ mtbai x exictlex (I to 3ticosi nee)btx cicls h

cadliet ii i nlibiiiin.UtA H 31) and atorx axiatii initduceid I:cadherni nat miiultiple con- transxportm brnveils(Io3mcosinda tr)ewenel.Th

centiatins. All hree agets demontrated aposibrideffsccontaine iiidhhoiliiibrand canCOextend athn leastn Ixtendai liari100tmicrns length.h.The

caithet ii e sprexstixi ratios re latix toii the ratiox xwithl cells (iraetd xx ilt UVN- B alone. com puttat tonal methlods presenited here hasve priiven excepttionial robust in pre-

Rixxcliaexti ail tix x sttinxx rc cti eat lincalx cliex blecuicetraion. cdctng the pb~sstal axsem'bly of xpheroiid., andl tnderxing biiiliigical phlleixtt-

The actix ties ofi these ancenis in the axsay \xe rc: roxighlacitne , atorx asiatin 'hi UAB ena. Since the eximptixition of 'spheroidx ix dependent xiii their size, the muoidelx

5)0 T'le assa\ daita snuggesix that rxxsigliia/one. F.- 'NB 30, and aixirastaxilin has Iiia\ be able tix preidict both spheroid s ize atid comnpoxitionxi froii the propelrtics

potenitial toi Irexcl 11ciiiilaitxxmi. Siuppotrted b.s NCI contract Nit. NI) I-CN-43300). of' the itixculuiti. lii adidition. spheroids nias be Useful in the stuids of Intel--
cellular adhesioin anid cxoiimiuniicationi. xxhich has e proxmi nenit roles ill rnleta-

static proigressionl iof caticer.
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Lineage Spec ific ity atid Interspecies Variation in Hernattipoicti c Toxicity Cbaraicteriiatio xxif Nenriublaxtitma Cells Cu lturedl iii Tltre-dinmienixixxi,i Niciii-

Testing. Carla Pereira, Jackie Damen. CINDY MILLER. and Enier gras its RiitarN Bixireacitr: Cirgaiiiid Formatioxn ant F-ree (Cel 1) nailliicx. R. -N.

Clarke. Contract Sersvices. SternCell Technologies Inc. Vancous er. BC REDDE'N aiid [ý J. Dol~tiii. Tbe Chiildreiis lIistituite tir- Sitigical Science. The

V5/. 133,CAN.-DA. ntail Cme@ stencelconiChildren's Hotspital oii Philadelphia. Philadelphia. PA I)19104, Etiail: reildetite
V5ZI3. ANA A. mai: eet-a'seinellcomeinail.cbxxp.ciln

III the search Ii(or efficienit anil cost effect iv S. ass tio screeni lead coni- Narxastm.ilexihenxtcoutiaidlalpilal inliir.Iears

Poundiis for hetnatithox icits, the use of Colony Fourmiing Cell Cl-C) assays cliniical. getletic. anid bixlixgic lietertigeneit that deties xi itple risxk assessnienix atid(

has receiv ed a great ilcal of attention. Thesýe rotbust standardized assays 5 demiands litte exiensix characterization. The thiree-dimeneiioinal rittal bixiriacitr

allow the detectio)n of tioxicity on hernatopoict ic priogenititr subsets I ers- oiffer, a uniique lxxxx-sheat. iiiicritgrax ity cuiliure enxvironiiienit ini xx lichl ilails cancer

liroid. invixdo ii.niegakarx ocv tic I to Csvalu[ate potential c itopciiic cttndi- cell lines fotrmt smiall tiinior-l ike iiraiioids. The bitireacitir alIloxxxs ,ttal six ixl in -

tions. ax xxell I, asiiesenchx'riial progenitiors itt eval uate pottent ial dlaniage hereilt cc Ilular characteristics and behav ior, xx tilixitt contfotundinig t ilt]luences seel ill
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P- 1000 P-1002
RNAi-Mediated Silencing of Maize Chromatin Genes Confer Increased A Novel Shoot Organogenesis and Transformation Sys tem for o mNi~otoi oh-
Transformation Efficiency in Maize. M. A. MCGILL. S. M. Kaeppler, tusifilia Accession PI 555573. BAOCHUN LI Willa (Qingwei) Huang, and
and H. E Kaeppler. University of Wisconsin-Madison, Dept. of Agron- Hui Qiu. Kentucky Tobacco Research and D)evelopment Center, Unisersity of
omy. Madison, WI 53706. Email: mamcgill(dwisc.edu Kentucky. Lexington, KY 40546-0236. Email:bli2(a uk,.edu
Chromatin remodeling plays a crucial role in gene regulation and ex- N. obtnsfiflia accession PI 555573 is of important interest for PMP-oriented
pression. Therefore, we hypothesize that disruption of chromatin-associ- plant variety development since it is resistant to P. tahacin,, the causal agent
ated genes that function either to regulate nucleosome spacing or to main- of the major tobacco disease blue mold, in a hypersensitive fashion. There is
tain a 'silent' state of transcription will increase transformation frequency a tremendous interest to study this plant using modern genomics tools. To this
in maize. The maize chromatin-associated gene SGBI0I is the probable end, an efficient regeneration and transformation system will be very bene-
maize ortholog of yeast ARDI, an N-terminal acetyltransferase required ficial. However. N. obiusoifia accession PI 555573 is not response to tissue
for telomere and mating-loci silencing. The maize chromatin gene culture using its leaf pieces as explants. a common practice for tobacco shoot
HON102 encodes a linker histone protein within the Histone HI homol- organogenesis and transformation. We have identified the immature seedsHON 02 ncoes liner istricprotin ithn te Hiton H hool- from N. obtusifi~lia accession PI 555573 to he highly responsive for shool(ogy group. In our study, RNAi-inducing inverted-repeat (IR) constructs from N. Aboii icceon immato re spons or shoorganogenesist About 48 of the immature seeds produced shoots or callusestargeting the maize chronatin-associated genes SGBI01 and HON102 four weeks after they were incubated on a shoot induction rmediunmi: approx-
were bombarded in individual, replicated experiments along with the imately 88V( of those responsise produced shoots sith an average number of
empty vector control, pMCG 161. and the stable transformation efficiency about 15 shoots after they w ere subcultured onto the same shoot induction"was measured, The average stable transformation rate for the IR construct medium for an additional four weeks. An Agrobacterium-mediated transfor-
targeting SGBI01 was 9.10%. and was statistically significantly higher mation system using this shoot organogenesis method plus ait infiection by A.
than the pMCG161 control efficiency of 4.37 over 12 independent, rep- tumeiiticiets strain GV3850 carrying binary vector pKM24G that harbors an
licated experiments. Similarly, the average stable transformation rate for nptll gene and a gusA gene has also been developed. Approximately 41 pu-
the IR construct targeting HON 102 was 6,9%.c, and was also statistically tative events have been recovered and grown in the greenhouse for TI seed
significantly higher than the average transformation rate of 3.9% for production. TI seeds from 34 evenits have been collected, and assayed for
pMCGI61 over 9 independent, replicated experiments, Maize RNA-si- kanamycine resistance b\ gertminating them on a kanamycine-coitaining iime-
lenced SGBI101 and HON 102 T, lines are currently being re-transformed dium. Kanamnycine resistance was able to be transmitted to the TI progeny
with a control vector and stable transformation efficiencies compared be- in 32 events, and was transmitted in a Mendelian 3:1 ratio in 8 of the 32
tween sibling 'null' and RNA-silenced embryos. Methylation status of events. The kanamycine resistant TI seedlings were also found fo be gus/A
repetitive sequences in both the individual RNA-silenced T, lines and positive by histocheical assays. We are now in the process of performing
pMCGI61 T,, lines will be presented. Our current interpretation is that Southern hybridization on the genomic DNA from those TF plants to char-
RNAi-induced silencing of chromatin-associated genes increase transfor- acterize transgene integration.
mation frequency through a repression of transcriptional gene silencing
(TGS).

P-1001 P-i 003
Stable Transformation of Taxus. HELENA MATHEWS, Nikolaus Math- Selecting Disease Resistant Transgenic Grapevine for Field Tests. D. J.
eis, Fira Negru. Karin Connors, Vaka Reddy, Al Lammers, Debra Schus- GRAY, Z. T. Li, S. A. Dhekney, M. Duft. M. Van Aman. J. Tattersall,
ter, Mylavarapu Venkatramesh, and D. Ry Wagner. Email: hinathews@ and K. T. Kelley, University of FloridaJlFAS, Mid-Florida Research and
exelixis.com Education Center. 2725 Binion Road, Apopka, FL 32703-8504. Email:

Paclitaxel (Taxol®), a complex diterpenoid derived from Ta'olls species djg@ufl.edu
has stimulated intense research during the past two decades due to its In preparation for field tests of transgenic grapevine, greenhouse screen-
antitumor activity and more recently due to potential additional therapeu- ing was conducted to identify and evaluate a lytic peptide (LIMA-I I gene
tic uses. In order to provide reliable, high quality preparations of pacli- that rendered transgenic plants resistant to the xylem-limited bacterium
taxel and other taxanes we have turned to Taous cell culture as a pro- Xy'lella fistidiosa, which causes Pierce's disease (PD). Concurrently, an
duction method for these compounds. As a part of our research and de- endogenous thaumatin-like protein (VVTL-l I gene was re-engineered for
velopment program we have undertaken the metabolic engineering of the constitutive expression and transgenic lines selected for resistance to the
paclitaxel biosynthetic pathway. While significant progress has been foliar fungus Uncinula necator, which incites powdery mildew disease.
made in understanding the biochemical pathways for taxanes biosynthe- Transgenic plants of Vitis cultivars 'Merlot', "Seyval Blanc' and 'Thormp-
sis, no routine transformation protocol of Ttavus cells is currently avail- son Seedless' and rootstocks 'Freedom' and 'Tampa' expressing LIMA-
able. In this presentation we will report a successful, stable transformation I are now being screened for PD resistance. 'Merlot'. 'Seyval Blanc' and
system for Toxus in which we have achieved up to 10% transformation 'Thompson Seedless' containing VVTL-I are being screened for powdery
efficiency in experiments to date. mildew resistance. The commonly-adopted practice of grafting grapevine

scions to rootstocks presents unique opportunities to simultaneously eval-
uate several transgenes and/or control unwanited gene flow. For example,
novel biologically active peptides produced by a trarisgenic rootstock may
be carried in xylem sap through a graft union to protect a non-transgenic
scion from diseases. Possible composition of a transgenic grape\ ine field
test include the following: I ) PD resistant transgenic rootstock grafted to
various non-transgenic scions, which would contain gene flow. 2) PD
resistant rootstock grafted to powdery mildew resistant scion, which
would allow gene flow of VVTL- I(limited to pollen for "'hompson
Seedless') but test the concept of resistance to multiple pathogens via
grafting, 3) Non-grafted transgenic and non-transgenic plants to serve as
controls.
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P- 1004 P- 1006
The Immunodominant Allergen Ara h2 Is Silenced In Transgenic Peanut Via In Vitro Production of Turmeric (Curcuma hloga L.) Microrhizomes as
The RNA Interference (RNAiO Strategy. K. N. KONAN., 0. M. Viquez 2, and a Potential Source for Secondary Metabolites. MATTHEW COUSINS.
H. W. Dodo. Alabama A&M University, Department of Food and Animal Jeffrey Adelberg', Feng Chen, and James Rieck'. 'Dept. of Horticulture.
Sciences, Food Biotechnology Laboratory, Normal AL, 35762: and 2Vander- Clemson University. Clemson. SC 29634: 2Dept. of Food Science and
hilt University Department of Pathology. C3322-MCN, Nashville, TN 37232. Human Nutrition, Clemson University. Clemson, SC 29634: and 'Dept.
Email: kofli.konan@email.aamu.edu: hortense.dodo@email.aamu.edu of Experimental Statistics. Clemson University, Clemson, SC 29634.

RATIONALE: Allergy to peanut is a growing health problem worldwide. It Email: jadlbrg&n clemson.edu

is an IgE mediated hypersensitivity reaction, and the most deadly of food Production of phytochemicals through the use of cell, callus, and hairy-
allergies. Yet to date, there is no effective treatment. A transgenic peanut with root culture has been studied significantly in the past. In this study, mi-
a significant reduction or total elimination in allergen content would consid- crorhizomes of turmeric (Curcuta lohga L.) plantlets were developed in
erably reduce the incidence of allergic reactions in peanut sensitive individ- vitro in large (6-liter) Liquid Lab vessels. Fresh and dried microrhizomes
uals. The objective of this study was to downregulate and/or silence Ara h2, were processed from four clonal accessions. Methanolic. soxhlet derived
the most immunodominant allergen from peanut using the RNAi strategy. extracts were assayed as to their ability to scavenge the DPPH radical
METHODS: Peanut hypocotyls were infected with Agrobacterium tuielt- and chelate ferrous iron to determine their antioxidant potentials. Paired
cien.s harboring an Ara h2-specific inverted repeat transgene separated by a

pkd intron sequence. Southern blots wsere performed to determine the presence comparisons were made between extracts of fresh and dried tissue within

and integration of thk transgene in the genome of regenerated plants, and clones. EC,,,s of tissue extracts were compared with extracts from con-

Western blots were performed using an Ara h2 monoclonal antibody to spe- mercially produced store bought powdered turmeric. Fresh tissue extracts

cifically detect the presence or absence of the Ara h2 protein. RESULTS: A were significantly more potent than extracts from store bought turmeric

total of 51 plants were kanamycin-resistant following transformation. Their powder in all cases for both assays. In the DPPH assay, tissue drying led
phenotype and growth rate were comparable to the control plants. Southern to a significant decrease in potency in all clones. The effect of tissue
analysis revealed 35 out of 51 plants stably integrated the Ara h2 inverted drying on ferrous iron chelating ability of extracts was clone specific.
repeat transgene. Western blot revealed 2 transgenic lines with total elimi- DPPH scavenging effects of dried tissue were usually of similar intensity
nation of the Ara h2 protein double[ band of about - 20 kDa, and 3 other to store bought powders with only one clone showing a significant di'-
transgenic lines with a reduction in the Ara h2 protein content as compared ference in potency. Extracts from recently dried tissue were significantly
to the control non transgenic. CONCLUSIONS: The immunodominant pea- more potent than extracts from store bought turmeric powder with regard
nut allergen Ara h2 expression was successfully down-regulated and silenced to the iron chelation assay. Commercial harvest, curing, processing. and
by RNAi. These data provide proof of concept and support the feasibility of storage methods may have negative effects on the antioxidants present in
the production of hypoallergeniclallergen-free peanut using the RNAi strategy. rhizomes of turmeric although genotypic selection can minimize this ef-

fect. This research presents an alternative method to acquire quality-as-
sured, pest-free plant material on a schedule irrespective of uncertainty
associated with international outsource of seasonal, agricultural products.

P-I005 P-1007
Antibiotic Marker Free Approach for Obtaining Salt Stress Tolerant Vigna Castor Seed Development and Storage Lipid Biosynthesis. GRACE Q.
ntungo (blackgram). N. B. SARIN, R Bhomkarl. C. P Upadhyayl S. CHEN'. Yeh-Jin Ahn, and Louisa Vang. US Department of Agriculture.
Deb Roy. R. Rajwanshil A. Muthusamyv' M. Saxenal. N. Shiva Prak- Agricultural Research Service. Western Regional Research Center, 800
ash, M. Pooggin' and T. Hohn-. 'School of Life Sciences. Jawaharlal Buchanan Street, Albany. CA 94710 Email: QHGC@pw.usda.gov
Nehru University, New Delhi- 110067, INDIA: and -Botanical Institute. Castor seed (Ric'ius ct'nits L.) produces an oil at 60% of seed dry
University of Base], SWITZERLAND. Email: ceracon@vsnl.com, weight, and its fatty acid composition consists of 90t/c ricinofeate drI
hohnCa@fmi.ch

hydroxy-oleate). Because of the presence of the hydroxy group, the fatty
The production of pulses is facing a number of constraints due to soil acid has physical and chemical properties that make it desirable for many
salinity, poor soil fertility and moisture retention capacity of marginal industrial uses, including lubricants, coatings, plastics, and fungicides.
and submarginal soils. Blackgram [Vigna mungo (L.) Hepperl is an im- However, castor seed contains toxin ricin and hyper-allergenic 2S albu-
portant pulse of India providing a rich source of dietary protein to the mins detrimental to castor grower and processor. Thus, considerable effort
largely vegetarian population. Adverse biotic and abiotic stresses limit has been directed toward the understanding of the mechanisms of rici-
the yield of Vigna mungo. Because of a narrow genetic base in the pure- noleate biosynthesis and transgenic production of ricinoleate from tem-
line selection and limited natural variation for abiotic stress tolerance, a perate oilseed plants. To explore the control points contributing to the
viable option is to genetically engineer blackgram for abiotic stress tol- ricinoleate accumulation, a series of seed development studies including
erance. In this investigation, the candidate gene was the Glyoxalase-I morphogenesis, fatty acids accumulation and expression profiles of lipid
(Gly I), the over-expression of which has earlier been shown to impart genes involved in castor oil biosynthesis have been conducted. By using
salt, drought and heavy metal stress tolerance in a model plant. For an- quantitative real time polymerase chain reaction analysis, the transcripts
tibiotic marker free approach, a novel construct, pnptlox+csm-Glyl, in levels for 14 lipid genes at various stages of seed development have been
which the Glyl gene is driven by the constitutive promoter, Cestrum determined. The lipid genes displayed various temporal patterns and had
(csm) viral and the selection marker (kanamycin) gene is flanked by lox maximum induction ranging from 2 fold to 43.0(X) fold. Furthermore,
sites. allowing its removal by the lox-sequence specifice cre-recombinase, gene expression clustering analysis using a computer software revealed
has been used. Transgenics of V.nungo have been developed, in which that the expression pattern of the lipid genes fell into five distinct clusters.
the Southern analysis showed single copy insertion of the Glyl trans- These expression-profiling data provides insight into the regulatory net-
gene.The transgenic plants showed higher salt and methylglyoxal toler- works that coordinate the global response to seed developmental pro-
ance as compared to the controls under laboratory conditions. Experi- grams and lead to castor oil synthesis.
ments are continuing to assess the efficacy of this system under contained
glass-house conditions.
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I-ating. %it 48824: Departmenut of ilicutcal F-u uneernwand Malenauu Soeuccs.."tuchupuSiute UniversitN of' Tennessee, Knox ill, TN 17996. iatInalt-
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tIci~cti l mteiirials io ilnni liý of chntilic nfeeIdsitoc S niattnd It5 2020iali u S cfld tinremu arc memnbrane-spanning prolte ins i nvolved fin the active t ranspo rt Of ,l sb-
]thn vst majorn) of etx Ichanol Its bcn itPIlitnCxl tornt tttul/eseeds. thccheap us nilbu i-i vi of strates across membranes. The putat-it e su~hCe 1111ar t arget for- WiBC1I9 is
fnrltgnluclnl lluloscbinas. ctheles ieilhIt, effectu andl tticle Ruinfin ftILcfLIII It Of ethano that nCOs
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High-N ields and Extended Seruni Half-life iif' Therapeutic Proteins Ex- Qiiantitatitte MuLltiplex Real-tine PCR ats ai Screening ToolI fir -sfiliialtiilg
pressed as Fusioii Glscoproteins in Tobacco Cells. J. F WL S. Okada. Tiransgene Copy Number in Transgenic Citrus--NA. ACIMAR, NI i. G,1. IDeks
K. J. Goodrumi. J. J. Kopehick and M. J. Kieliszessski. Department of kers. J. H. Girahamn, and J. W. Grosser. I nisersilt, iif Flrikii da IF--Nb URI-.
Chemistrv arid Biocherniistrv. Ohio linis-ersitv. 351) W. State St.. Athens. 7001 Experimieni Station Rotad, Lake Alf'red. F 3385ff. Entail - niitar7 I (a ti~ll enf
O)H 457011. Email: XuIJ(&oliioedul Quantitat ise real-ftimie PCR I RT-PC R %,,5as adapted fto estimnate transeelle clipS
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creaseif serum hal f-life wshen expressed as arabinogalac-tan-prittein (AGP/ tndr DNA ise eltisimpots nt iif oixi tle~ proose me th od ao preii c rr e tgile
fuLsions in cultured tiobaccio cellIs.. We designted synthetic genes encoiding irausgceri (Iighaiit et al., 2001fI.Ti riediL is ' .Fjtrn i-s sI ea
a secret ion signal pept ide, 11 No 2 hr hGH and 2, If) or 211 Ser-Pro repeats Sources ill crrlior tflta cannot he contriilledn: pr'e i iis Absti ieLIC uaiilealf ifiia~ Ot
at the C-terminus of' the transge nic fusioti protfeinls. As predicted by the botb plamnt aind plasmitid I)NA is tiecessal s tiigethier ssAilth precise knoiiusedge
Hs p-Contiguous Hypiothesis, the pritliiie residues in the Ser-Pro repeats ttf the nuclear gemiotne stzC of the plant spce to be assaseuf. I [itrftiftiaCls
"ssere all bIvroixvlIated anLd su bsequentbtl arab i ii ialatctos5 lated. The se- I itr nmost planttts, onuI\ approxisimate esiitimates ire iasii able. All thnewIl piihIeits
creted f'usiitn gls csiproteifis gas e 500-I1801( fitld greatfer secreted vields were b,,-passed bs simlips itaking ibe I)NA illturie tiaiisgeltiC tile andilulinglf
than tile cotrrespolndin nixii t-gl cosy Itted IFNyo iii hO H controlts. hImpir- its diIutit ons tii cionstructln thle standaurd CLiii CL. I-ioni [t ie standarnd D NA- stic'k

tantlys an inctreasedl in \i si serum htd I- life itf' uIP fit 13 fold ssas uibsers ed Sitlutiont. ticcurafe f onr tild serial dilhit ions "erLe prepardirc ld titfiili/ed f oflu t
fuor the fitsion g I ~ciprifei us. and their biioliog ical atinit isi w sas siminilar tot fil tihe stanidaird Culrse ICs le-ssary fotr claus nquantiatfitcationui iol til n'liigoeitouts
nlativse I ENos2 and hG H. Th us. tte use itf tirabi nogalactan glycitmodUit les ene and trausgele. E 1stimfaute cLInips uii ttibe tl t~m iltplants Usi hg R I P( R xx as
may provside a general tapproach tio the enhlanced prodLuctioni of therapeu tic- normreltted ssWith tile .iICILI Citi Y cop inher oun ti A Sitil Souittherni bli( atnitals sis.
prioteins by plants. The results inudictitend that there ssas ti sign ificalif co rrelatiton i betmen'n filie Itxxi

methods. Tbhus. RI- I'R can protside aiii etfin inlit ilitleans of, en t mmiiio i Co ip\
Itlibrer in transg~enic citrus.
Inighamx. Di.. [Beer. S .. Alote\, S. and Hatnusen. C;. (2011 1. Quatitttiittin In'il-
timne PCR tis o ir nletermixinittit trtinsgexn' slifi ttittiher ilt frtIttsfutrtin'd tlutits.
Biitieciniujues'31, 132-134, 136-1411.
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P-1012 P- 1014
.Abstract has been wsithdrawn Indirect Shoot (.rganoggeiesis fromt Ieaves of' J),ct0'nbacluo = A Met hod

it) Produce Somnaclonal Variants. X. SHEN. NI. E. Kane and J. (lhen.
Environmiental Horticulture Department. liniersity of Florida, P.O. Box
110675 Gainesville. FL 32611. Emiail: xis300to ut~i eda

IOiefflýnbachia. one o0' the m1ost Popular ornamental foliage plants in the
Uinited States, con1tinuously ranks in the top tenl for annualI wholesalec
va.lune. Market demnand for new~ cultivars with novel features put a high

demand on the breeding of' fliIfAitnbchio. Selection of som ia lonal \ar-
iants produced in vitro canl be an efficient approach for new\ CUltivar
dev elopment. A nov el protocol for indirect shoot oreanogenesis wvas de-
termitied for four IDieffi'obochio cultiv ars using lealf explants excised from
in vitro shoot Cultures. For Callus induiction. leaf' blaide explaint. 5
mm2n. were Cultured on MIS medium11 supplemented with TD! at 0. L. 5.
or 10 p.M and 2.4-4) at 0, 0.5 or I p. NI For subsequent shoot foirnation.

callus clumps were transferred to MS basal medium11 supplemented w',ith

2-iP at 0. 20. 40) or 80 p.NI aind IAA at 0 or 2 p.LM using c\. 'Cariouflage'.
Optimial callus induction was obtained on1 NIS mediurn containiniig I p-NI
1.4-D and 5 f.NI ID!. for all cu~ltivars tested. A significant effect of1

cu Itivar on callus formatiotn atid subsequienit shoot different iat ion wais ob-
served. Nodular calluts productiont was induced front 'CamIouflage' and
'Camnille' leaf explants. w.hereas compact atid friable calli were produced
from 'Octopus' and 'Starflrigght'. The frequency of' Callus forniation was
96 '4ý for 'Camnouflage'. 62 '4( for 'Camiille'. 66 %4 for 'Octopus' and
52 %4- for 'StarBright'. but no shoot oroanogenesis was observed onI 'Oc-

topus' calli. The maximumn shoots regeuierated per callus (7.9) w~as ob-
tained in 'Cami ullage* after I16 wseeks from cal Ii Culttured on MS muediurn
wxith 40 p.M 2 iP and 2 p.NI IAA. Es vitro surv ival of in v itro regetnerated
plant lets was 1 00 '4 . Si gnificant phetnotypic v ariation in leaf' \ariegat ion
was observed and is beinlz evaluated.

P-1013 P-1015
NMed ittin- tertn [ it Vitro S torage of Pear (Pvrus L.)( Germiplastnl. B. NI. NIicropropagat ion of' Calh pogo tuhciei-om. a N ativse Terrestrial Orchid. bs

REEl). 1)SIA-ARS. Natiotnal Clotial Germiplasmn Repository, 33447 Pe- Shoot Production f'rom Corm FExplants. P J. KAI..TH. W. A. ývendraine. and

oria R. Crals. OR __ 9733_51 Emil crrws-ito NI. F. Kane. Ensir-onmental H orticul tare D~epartmen t, Uin versit ot' Florida.
Rd Coval i OR97 4- S 1 .Eina I crbr o ar-gri.g~sPO Box 1 (((675. Gai ness ile FLc 11 3261I1I. Email: pkaulth t l~l .edu'

The United States Department of Agriculture. Agricultural Research Ser-

vice National Clotial Gerniplasni Repository ( NCGR I at Corv allis. In the United States nativ e orchids has e recentls becomle poupilar landscape

Oregon, liresers es genetic resources for pears (Pvrous L.). More than 18001 plants within a smiall group of enthusiasts and hiobbsists. Production of nlatis e

clones and more thait 3001 seed accessioiis lin 26 Prrus species are main- orecbids by in vitro seed Cl u r-e is centralized among bobby nlulrseies and

tame inthi geeban. Te min olletios ae hld a tres ii he ,rowers. A major obstacle to market advancemeiit of' native orchids is the

field. '[le backup collection includes about 200 iii vitro and more thani aIiablt opatsasselastextnivgrwhn.(ose gprIod
mnaii native orchids. M icropropagation niav prosvide a s\ stern to clonalhl

100( crxopreser ved accessioiis. The in vitro collection is stored at a coni- poaaenti rhd nalresaI rioeelcin ai hni r

stant 4ý w xith 12 h of low, light following one week of cold acclimation, seedgat culture. Norpubidshe oralargexistal tor sae flcceslu baisropthantion \tof

Data on planit health aiid leingthi of storage was taketi or- Pinvrs accessionis native terrestrial orchids. previous experiiieiit' by the authors have sho\nt

strdat NCG R from 200(1 to 20115. Multiple storage cy cles were eval- thtCos conbou ts'eaiodliaiscrhdtosalshno-

Llated for 66 accessionis and a single cycle for 187 accessions. The mreanl tim~n uc iropropagatioii sxsteitt. Three in vlfts dens ed corii explants dkis ed

sto~rage time for 253 Pvoius accessions wx as 3(0.4 -_ I12 mo. Many acces- into top. middle. aiid bottom sectioiis were cultured oti 1/2 NIS supplemlented

sions varied with storage cycle, probably due to medium peaation or "xith 31Q Sucrose and ((.8', T( a-ar. Three cs tokinins t BA. TD!. 2iP t at ivwo

handling of' shoots. Aitioiig the European pear (P. commnistolr accessions, concentrations t I and 5 f.NI) \s crc screetied for shoot production. Ph\ tohech

live wild collected accessions stored for an average of" 26 + 2.4 mio. Culture Boxes with 10 1(1 nil mdiuml wsere used as culture vessels \Xxithi S

seven clones of 'Bartlett' pear for 3.5 years (42.7 ±12.5 mot, four clones replications per ireatment wxith ninie total explatits per replication. After 4

of' 'Diiy eiite dii Cotnice' for 19.8 ±ý 9.9 nut, and eight 'Old Hoiuie x weeks culture. explamits ssere subcultured to correspotiding, iliediuimt stipple-

Farminigi da le' cloites averaged nmore than 4 years (501 - 13 iiio iii cold niented wxithi (0. I charcoal to reduce phenol ic brow ning of' tissues. Shoot

storage. Pear species stored very' well under standard coniditioiis. Six P. number was recorded sAeekly for 8 weeks. aiid leaf' number and length, root
oons'gdo/ifoweight.o.andrinN weight was recorded

amýdl~onsaccessions averaged 38.7_t 11 n eight I'. caller *vano nuiber and length. comdiamteter, fres 1xih.add

36.7 1.5 mo. amid three accessionis each of P. cordoroa 44.6 ± 10 aid 1p after 16 weeks Culture. The highest nluttber of' shoots wa~s observed onl 5 f.NI

cosni33.7- 1 I5.5 nio. The longest storing accessioni was P. ,,,'Iirbiallo B A derived fr-on the bottom corim expl ait. In all shoot growth paramleters.

Noii hc*eane i trefr vr8vasbfrerqiigrpo those on both I and 5 p-NI BA proved to be siginiificantily higher thiant most
NI.4whc eiiicdiistrg froer8yar eor euiiiIrpo other treatmenets. Additional experimenets imknv,'l i corm explants to deter-

pagation. A fews cultivars consistemitly' stored for short times. btit io par- mn pili oiiin o ho nutoix l edsusd

tictilar trends were observed. Sttrage at 4ý C wxith a pliotoperiod appears
to be excellent for most Prrus germplasm.

In I '/r,, Bi~'ology .1 h'ritnc 2.3-Act



P- 1016 P-1018
Comparative In Vitro Shoot Multiplication, Rooting and Ex Vitro Accli- Comparison of Different Callus and Plant Regeneration from Diff erentmatization of Sea Oats (Uniola paniculata L.) Genotypes. M. E. KANE. Explants in Triploid and Tetraploid Turf-type Bernmdagrasses. SONGN. L. Philman, P Kauth, X. Shen, P Sleszynski, S. Stewart, and C. Valero ZHANG1. Wayne Hanna', and Peggy Ozias-Akins'. 'Department of CropAracama. Environmental Horticulture Department, PO, Box 110675, Uni- and Soil Science. Coastal Plain Experiment Station, University of Geor-
versity of Florida, Gainesville, FL 32611-0675. Email: kane@ifas.ufl.edu gia, GA 31793 and 'Department of Horticulture. Coastal Plain Experi-
Coastal dunes serve as a natural barrier against the destructive forces of ment Station, University of Georgia, GA 31793. Email: szhang(_'uga.edu
hurricanes and storms but are continually being eroded. Dune stabiliza- The turf-type bermudagrasses are recalcitrant in tissue culture. The com-tion is usually accomplished by planting native dune species, such as sea plicated genetic backgrounds make the tissue culture and plant regener-oats (Uniola paniculata L.). Sea oats are propagated by seed: however, ation even more difficult. In this experiment, vouting inflorescence, nodesfrequent hurricane damage to donor populations has significantly limited and mature embryos were used as explants to induce callus in triploid
seed availability. A complete sea oats micropropagation protocol was TifSport. TifEagle. 97-4 and tetraploid 93-132, 93-135, 93-156 and 93-developed to complement seed propagation. To maintain genetic diver- 157 on MS medium supplemented with 2,4-D 1-1.5 mg/I + BA 0.01sity, the protocol must be applicable to the production of numerous sea mg/1I + proline 1.16 g/1l. There were 4 types of callus observed in callus
oats genotypes. The in vitro and early ex vitro growth performance of induction and subculture. Type I was fluffy, soft. and white non-embryo-
fifteen RAPDs differentiated sea oats genotypes from four Florida pop- genie callus, commonly observed in all cultures. Type 11 was globular,
ulations were evaluated. Shoot explants were cultured for 4 wks on MS transparent, and hard, but sticky callus. which was pre-embryogenic and
mineral salts, 87,6 mM sucrose, 0.56 mM myo-inositol, 1.2 p.M thiamine- could be selected for subculture. Type III callus was transparent compactHCL supplemented with 2.2 l.M BA and solidified with 0.8% TC agar. embryogenic and Type IV callus was white opaque and compact. BothGenotypes exhibited significant differences in Stage II shoot and leaf Type III and Type IV calluses were embryogenic and regenerative. Em-
production, morphology and biomass. Microcuttings cultured on 1/2- bryogenesis was observed in TifEagle and 93-132. Shoots were regen-strength MS mineral salts supplemented with 87,6 mM sucrose, 0.56 mM erated from compact calluses in TifEagle, 93-132 and TitSport otl MS
myo-inositol, 1.2 f.M thiamine-HCL, 10 f.M --- naphthalene acetic acid medium with 2,4-D (1.1 mg/I + BA 0.5-1.0 mng/I,
and solidified with 0.8% TC agar exhibited high rooting (84-100%) with
10 of 15 genotypes rooting 100%, Genotype had a significant effect on
Stage III microcutting root number and biomass as well as root:shoot
ratios. Ex vitro survival (30-93%), shoot production, leaf number and
width and plant height varied significantly between genotypes. Although
Stage III rooting percentages were very high, 40% of the genotypes ex-
hibited less than 50% ex vitro survival. A genotype dependent negative
carry-over effect of in vitro culture on ex vitro survival is suggested.

P-1017 P-1019
In Vitro Regeneration of Periwinkle. ANDREA SWANBERG and Wenhao The HBK3 Homeobox of Knox Gene is Responsible for DevelopmentalDai. Department of Plant Sciences. North Dakota State University. Fargo, ND Control and Shoot Apical Meristem Determination in Maturing Somatic58105. Email: As enhao.dai(&ndsu.edu Embryos of Picea abies. M. F BELMONTE. M. Tahir, and C. Stasolla,
Periwinkle (Catharanthus roaeus) is a common bedding and landscaping Department of Plant Science. University of Manitoba, Winnipeg Mani-plant. It is a natural host of phytoplasma pathogens which cause diseases in toba R3T 2N2, CANADA. Email: stasollat( ms.umanitoba.ca
more than 300 higher plant species, such as X-disease. aster yellows, and ash Plant homeobox genes have been shown to orchestrate many deselop-yellows. Therefore, periwinkle is an ideal experimental plant species for study mental processes including shoot apical meristem development. The classof phytoplasma disease, including plant resistance and host/pathogen inter- I homeobox of knox gene. HBK3, has been previousle isolated from the
action. Tissue cultures of three periwinkle cultivars ('Pacific Coral', 'Sun-
storm Rose', and "Sunstorm Apricot', Sxngenta Seeds, Inc., Downers Grove, conifer Picea abies IL.) Karst (Norway spruce). In the present study, theIL) were established by incubation of sterile seeds in Murashige and Skoog HBK3 gene was used to assess the function of the shoot apical meristem(MS) medium. In vitro plants were proliferated from nodal explants in MS during somatic embryogenesis of Norway spruce. Production of bothmedium supplemented with 2.5 mM benisladenine (BA). To elongate in vitro over-expressing and antisense somatic embryo lines carrying the HBK3shoots, 1.0 mM gibberellic acid (GA,) was added into proliferation medium, gene was examined and verified using PCR and Northern blot analysis,All cultures were maintained at 25 'C under cool-white fluorescent light with Somatic lines over-expressing the HBK3 gene were shown to improvea 16-hr photoperiod and suhcultured every 4 weeks. Adventitious shoots were the overall number of embryos produced in culture. These lines were alsoregenerated from both leaf segments and internodes when incubated on able to convert more readily. This improved quality was a direct resultWoody Plant Media (WPM) containing various concentrations of BA and of a larger and structurally competent shoot apical meristem. In supportnaphthalene acetic acid )NAA). The effect of genotype, explant, plant growth of this suggestion, we have found the HBK3 over-expressing line to tran-
regulator (PGR) on in vitro regeneration of periwinkle was investigated. More sition into stably determined somatic embryos from their pro-embryoshoots produced from internodal explants than from leaf explants. Internodal mass form more readily then their antisense counterparts. When HBK3explants of 'Pacific Coral' regenerated a mean of 4.9 shoots in the medium is overexpressed in an Arabidopsis tholiona SHOOTMMERISTEMLESSwith 5 mM NAA and 5 mM BA, while 'Sunstorm Rose' produced a mean (STM)-beta-ghlouronidase (GUS) reporter line, the shoot apical mneri-of 4.7 shoots in the medium with 10 mM NAA and 20 mM BA. *Sunstorm stem of mature embryos also increases. We show further that HBK3Apricot' failed to regenerate shoots in all treatments. Microcuttings were in appeared to promote over-expression of STM outside of the central lone
vitro rooted in half strength MS medium with 0, 0.5 and 5 mM NAA. The of the shoot apical meristem and into the petiole of more mature plants
treatment with 5 mM NAA had 100% rooting rate and produced more than10 roots per explant. Rooted plants were transferred to fiats filled with Sun- perhaps explaining the more severe and aberrant leaf phenotype. Taken
shine Mix #1 (Sun Gro Horticulture Canada, LTD,Seba Beach, AB, Canada) together, these results suggest a direct and positive role for HBK3 in the
and covered with clear plastic tops. The covers were gradually removed in a determination and competence of the shoot apical meristetm.
3-week period. Surviving plants were potted into Sunshine Mix #1 and grown
in the greenhouse.
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P-1020
Mineral Nutrient Requirements for Regulating the Growth of Plant Tis-
sue. R. P NIEDZ and T I. EVENS. USDA-ARS-U.S. Horticultural Re-
search Laboratory, 20(1 South Rock Road. Ft. Pierce, FL 34945-3030.
Email: rniedz@•ushrl.ars.usda.gov

The mineral nutrient requirements of nonembryogenic citrus callus were
characterized by breaking the MS salts into the following five factors-
NH4NO,, KNO, Ca-Mg-CI-Mn-S0 4 -P0 4 , metals, and Fe-EDTA. A D-
optimal response surface experimental design where each factor was var-
ied over a range of concentrations was constructed. Callus was grown on
each treatment combination, fresh/dry weights and friability were mea-
sured, and each measured response analyzed by ANOVA. Callus growth
ranged from 31%-135% MS levels and the resulting polynomial model
had an R' of 0.98 and a predictive R' of 0.92. The model was validated
by generating predictions of salt combinations not included in the original
design but within the original experimental design space. The responses
of callus grown on these new salt combinations were then compared to
the predicted values. The implications of this approach in defining the
appropriate types and concentrations of mineral nutrients for in vitro re-
sponses, including the importance of mineral nutrition, the limitations of
traditional methods of defining mineral nutrient formulations, and what
it means to "optimize" in vitro responses will be discussed.
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A-2000 A-2002
Preservation of Cell Is N Ereece 1)rx n . 1.1A H. CAMNIPB ELL, K risix C'al ciu ni v)aI ate ( rs slii ill (thu ticivial Fea Bo\ t~ire inc rutni I hnip lwitton' I'
Sarv er. Sarah Miller. Brian Lentan. and Kelv in G. MI. Brockbank. Cell k& Cell Culture. PhaLocx tOsix and I3itni1ileai/Mti~ltct SundiCs In V11i. C . 1:1. i'll-
Tissue S'.stemis. Inc., Charleston, SC. 29403. Emnail: Icaniphell (n RAZA. and %1. 6. McKee. I acultx ol IDviusti.\ \tc( dli I itixci siin 'tlntical.

ccllttsuex tcn~ctntQC. CANAD 'tI)\ H 2132. Emauil: claudIpeldiacat"W Int:;'i Cd

Cells can be crsi-preser ed and stored for extended periods, inl vapor Muin most caell cultuetand boxit-in senut 113 t I. LIMIt h&asli snet eei 111\cha
phase nitrogen. 1-lowexci, methods that wxould allo\& thle storage of cells acnericed Cand %ith cotal bositio x arics Ituit lIi tS l. Heetont kC telt 1111 exam
and tsse at roomi temperature wxithout thiire d br eial storage inatioti b\ light iiiicrisciipk of' ditiicriti lits Iritni diffterenti companies (it 17
equipment and/or sipncodtnsCould oekinrase the avail- frmHshipping~~~fon codtos 'vtv tmCone, insitrogen aiid Wiseni) oi coiutincictalx ax jilablc I BShIS~ 1abilitN oif cells and tissues in a x ariety of settings. Freeze drying is used tentix rev ealed the precsenice of* cix sialliiie tutineriat Iaiaillaknu CIilixl Oate
riiutinely for processinitg fo od and for the sale and distribution of' a xx ide d ihv5drate COD) . ('01)cr~ sial iiurpholo icyttas \i ualutid bx cutsen uiiitai nut-f
\ariety Of pitarmnaceutica Is and priitei ns. Prel imintary wxork is being done iticroscop\ and byý scatlining electroit itticitscips . and cheiciltal ci ititptsttion

in iiur lab investigatitig freeze drying, of cells and tissues utilicing Car- attalxsk by etterny -distersux e -ray tuticro0atial\N Ill tt Sa1111L scanmun1 eletriiti
diox ascu lar models. Miost sucsflfreezc dry% i itg prittocols5 incorporate croscope ret ealed si rong 4pectrail peaks liii cal cinim antd xx een. \(J i Colsii n it
the use of di sacchtaride sulgars like trehalose because oif' their abiliits ti per litre it* 1-8 ran,(L ecd tiiin 13.2 Iý t I 10 t n liintn.cieit
protect the cell muembranesý and proteins, durnon dr i ng. In these ex pert kit assays "er crilued it) deItein i tie iial ate (0,030 0.6 .1 tl ii tn l/I t atnd caicttilitil
rnietts, twvo different methods I ort- itrodUCHL- Sipn uars into cels we rc iii- )iI( niill.cnttrioxtettuiiocrstioiid iistiiitniinoblott ing revealed the tit~escie ot' osteiipoiiiii anid tetnin kitiss reetnila-vestigated. long tMrt11 exposure ofl Cells ti) Su(ar-S anid Solution periticabil tors of (COl cr5 siai _,omnh that areC lotitid int serumll Wesmemi blot Ilattai sIs ii1izatixin Using penetratitte orgatnic comlpoundis ltke ditletllN I sulfoxide. Adi- o-epoll -lokd'lilrhnil21 ~li[11O~il 101)1 lACi)1I
ditionallI'. dev elopmecnt of sotlultion formulat ions deswiged to protect tile as caiiliytiti nlS ne~imiccl eptssiiteec ti
cells during freece drxying and sotile xwork inito develiopinent oif freceze ao~ts ts tie c( N n II) ixsaI ti ta itdittiei a
drying protocols were ins estigated. Each iltetiltd for introducing! sugars, ropilage-like uMuritne cell line J744A. i1. anid il itiiiriite NI hij 3 thriiblatsts In-
into cells demonstrated prottect ioit of the cells durngn both freezinitg aild ternal iced ry stats indluced di sinpt ion itt cell cell adhes, iin. i cease,' of eactixc
subsequent drying steps btut wxas dependetnt tin hlot dry the cells wtere at oxygemi species. atid also itnduced mitttibt'ine dauiage i0 ceils' as asese \'
the comtllpetion oif' thre drying cycle. Similar results we rc tibtat tled uIsing1 (aleini- AM 'iuptake ( )til rýReSut detmixitstrate thant the trestclc it cale itt itt inn

the solution permecabilizatioti strategy'. Due to the conmplexity oh the freece aecysasit11/txett tmmtaiiii c icntltcsi cic/ir
dry'ing prlcess. mach wxork is, still required to I reece drx' cells so that sySeturn and titaye se* eserl ttl)011 erl-litiditt 1 trit111 tis aid otisr Cilll)0e I Tt theitthey can be stored at r~Itiitt Wiliperatitre. Host cxer. these experimenilts demn- tpreistnye olt ci k lin temBS 'it surit.ccii ri iilcitin auth Ieml cclita resp dic ons h
otstratcd that it is a feasible strateut' tot stttrai~ anld that further dcx ci- p-sie fcysisiihhS5ptitlti ee imiicl ttiesuis,pliatttt\ tosis anti bioi'imtiuraiuamutin xA htere -tie \%'ild ntimtit',ti,.e C\e i is l ioftpment xx ill produce oa1ccesstul f reeze drs iii priottcils, rcxt ni`e xpr tttt itals tp 'i,/n /',i/i CUM/

A-2001 A-200 3
Use of a Cancer Celi Lute Prolilitte Array to Et ahiate the Effect of Antioxidant and Atitiproltferatix Elffects 01' Turkish A'h.'tom rui,'t I :tixI
Chemnotherapeutic Agemnts ott Cu lliiiý 5 t Cu1 ISt iiRN A E spressio(n. K. Acetate Extract. PE NI13 GU liE .\ G.(iradttate I'rieratt ii Hi Bitec inil-
/AEFARKHAN. C. Koch. amid M,. J . En'. D epartmentn of Phartmauctilotgy, o,-,\ Middle E ast I echinical Uitsersits - T k KI "i. lFinial: pemmilentil('
Midwtestern Unix ersitN - 555 3lst Street, Dtts iers, (rose. It. 60151S. mtetu~eduitr
Emiail: ilmfaIx xxkninidxxester-n.cduI

Rh/mim iibt' L. is Mlannaliual herb itt the Poix ettiacaea tamitt is d itltottd
CUllii i 5 (Cu 15 1 is a iietn bet of' thre cx (iut itinarikI contserv ed Culliit ro- tmostly. in Eastern Turkex . Its fresh stitnis am'id ItletitIles are Ctitstinmed &S
teitt farnlil that tutnctionm as scaffolids wxithtitt 13l ubtqttitiit ligates thtat vegetablex and Used as a im1ledicital plaitl tit Pt omlitte digestion., ittipitixe
target proteins for LtbiqU itin-it ediated degradatiott by the 26 S protca- appetite. treat diarrhtieas. used agnaiist hemottrrhoiids. itteasles. stinailpoix
somie. Prexviots research has itiltpicated CuiS as a Putativ e tuilliir1 sup- This studxý xxas destetted iti ittestigate tire aittiprolitet atix c. anud antititi-
pressoir in breast catncer sni mce it is, located oit a regiott of' chroitlosutile idat ixe prttpcrties, ofir/tlctom rtble.t y 1.1mug shot,,it as its, edible patrts. k/tictiti
It Iq2 223 1 that is a,tssticated wxitht loss if Itete rxicygoi iity. lit support oif' i-u/n. extracts (RI;) xx crc prepared] as, dry sam plc tt eth lxacetate rat io ofi

aI role for Cu15 in breast tuittri gkettesiS s wx prex tut lsIN deritonstrated a 1:12. Antiox idattt capacit of tile extract xx as dete rtttined h\ thIe abi litý
decrease in Cu15 nitRNA expressiont in breast canlcer satiples v ersus tot scaxvenge I dptn -- ir hdasIradical t I)PIII . atd tile tesitit
mtatched itormal t issuie. Es cit thoutgh CuLI15 is a ptutatixve tU inor suppressoir "xas expressed as lifty ver-ertt ittIti bitt iN ci/itentltrat itit o ( ttf 0 .0 98
in breast cancer, text stud ies hasve addressed thle factors that affect Cu I1 0.1)09 tttglt I. [Itt maim Mx eloid I tikeinli a 111,-100 Cel lin ticxxas tiset] as
itiRNA expressiont. The purpose of' this research v a,, tii deterntine if' che- a miodel sy stetil Iir thle proliferation stuittie FIII 60l cclix "tere Cultured]
mtitherapeutic agetnts induce CItiS mRNA expression in humran cancer itt the presence oif x aritius contceittratioins (if' RRý andl( ex~posed titer 48
cell lines. To cx al nate thIe effects oif' chemnot lierapen tic agents Oil CLI i5 hr. The percentage oif cell t iabi Iit ixxxas Cx ahlatite byN nletaboi ii at, ii iii
nlRNA expression, a ancert Cell Litte Profilting, -rray ctontaitting samples the tetrautiltim sallt XT __

3
bs1 nttxx--1"ti5sutihn t5

oif 26 different catncer cell lintes treated xwith x an ilts chetttotherapeltt ic b pltemitylamintii carbony 1-2 H -tCtra/tiliiiinItt tI ix ide . R/cmiii ill', etlix I
agents wtas protbed for CuI5 expressioin. Cu15 imiRNA xwas expressed itt acetate extracts displaved a dlose depetudetit itiltibititui of celi proitleration
untreated control cancer cells of x aritius tissue origins (e.g. king. cotlon, with an tifty percent effectix e dose till ), o it 24.,I5-0.80i tigniti iThese
breast. m/ary - cerv-ix, proistate, brain, skin, kidneN - liv er. and bonte). Tltere its estigttions sug1gested thtat tlte etiN I acetate extract frniti R/ieumo rih,.t
xwas v ariab ility' in Cu5 Ie xpression betweenm tlte different caitcer cell lines cart be ct/itsidered ats a Poitenit atttitx-idattt atnd a strong i/iti proi ii eint ix
in respoinse toi the sariotius cteitmotlierapeltit c agents. 01f all the chetitt- agent. As a resuti.t R/timii ri-i/n exerts, xani/its lc xi ex xx itt tit 'C de-
therapeutic agents. the iron chllcator desferritianitte appeared to induce pettdetnt as xxell as expuisure-tirne depenident mtannters: in Ii , thsxcttse it htas
Ctii5 expression in the greattcst nuttiber if cailcer cell lines,. This research a potenttial fotr canlcer eltititiprex cititit.
wxns suppoirted by NIH CA85279. ani Americatt Medical -\ssociatiott Seed
Giratnt. atid Midwtesterrn hitsersitiN
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A-2004 A-2006
In Vitro Tolerance of Filamentous Fungi to Environmental Pollutants: A Animal Component Free T-cell Culture. J. H. MANWARING. B. B. Bar-

Potential for Mycoremediation. NAIZA MAE N. DE LOS SANTOS, nett, and V. G. Whitford. Research and Product Development, HyClone,

Krysta Laureen Palma, and Nelson D. Aclan. University of the Philip- Logan. UT 84321. Email: john~manwaring@perbio.com

pines in the Visayas, Iloilo City 5000, PHILLIPPINES. Email: Developm( nts in the understanding of serum-free cell culture methods

blackdiamond_.honey(ayaboo.com have increased our ability to more specifically control mammalian lym-

There is so much concern and interest on environmental pollution and phocyte ce I selection, stimulation, and culture environment. Of the many

ecotoxicology nowadays especially the environmental scientists. This uses of cul:ured T cells, those involving the transfer of cells or cell prod-

study "In Vitro Tolerance of Filamentous Fungi to Environmental Pol- ucts to patients can pose the most rigorous culture media demands. Safety

lutants: A Potential for Mycoremediation" evaluates the response of se- and regulatory concerns associated with animal-derived media compo-

lected filamentous fungi to chemical pollutants and determine their tol- nents include lot-to-lot variability and the potential for either immunoac-

erance and sensitivity effects under varying concentrations of test agents. tive or infectious contaminants and have driven the scrutinization of cul-

Four species of filamentous fungi (Aspergillus flavus, Aspergillus niger, ture media raw material sources and manufacturing methods. Furthermore

Tricojohvton mentagrophytes and Fusariumn monihforne) are selected and many research applications would be facilitated by limiting the amount

subjected to 3 different concentrations (5ppm, 10ppm. 20ppm) of chem- and variab lity of cytokines, antigens. and immunostimulators associated

ical compounds (lead nitrate, potassium nitrate, potassium dichromate, with many animal derived products such as bovine serum. Factors to be

copper sulfate pentahydrate) using fungal assay. Mycelial growth exten- considered in developing an Animal Derived Component Free (ADCF)

sions were measured everyday up to 5 days incubation period. Growth T Cell medium include: 1) The mode of culture-from multiwell plates

rate responses of metal amended media were compared with the control to bioreactors: 2) The type of cell to be expanded-from immortalized

medium using distilled water. Analysis revealed that the toxicity effects lines to primary autologous cells: and 3) The goal of culture-from pro-

of chemical pollutants do not vary significantly on the growth of selected viding simple cell mass, to specifically activated sub-populations, to ac-

filamentous fungi. All species are tolerant to the toxicity effects of lead. cumulatior of secreted product: and 4) the regulatory and safety concerns

It was found out that A. flavus is sensitive to potassium nitrate and copper involved in the application. Presented here are data from HuT-78 on the

sulfate while A. niger is tolerant to potassium nitrate and Chronium but development of a high-efficiency ADCF human T cell culture medium.

not in copper sulfate. T. mentagrophytes can tolerate all the metal com-
pounds while F. moniliforme can't tolerate chromium and copper sulfate.
Based from the results, it is concluded that the selected fungi have spe-

cific tolerance to the test chemical toxicants hence, a potential to remove
toxic waste in metal polluted sites especially lead and therefore can be
used for mycoremediation.

A-2005 A-2007
Establishment and Characterization of 13 Human Colorectal-carcinoma Signal Transi uction Targets of Modeled Microgravity. ALAMELU SUNDARESAN (Lalitaf'.

Cell Lines. JA-LOK KU, Kyung-Hee Kim, Jin-Sung Choi, Sung-Hye Kamleshwar 3ingh. Neal R. Pelliss, and James DuMond Jr. 'Texas Southern University. Hous-

ton. TX and Human Research Program, NASA Johnson Space Center, Houston. TX. Email
Hong, Young-Kyoung Shin, Hong-Sun Kim. Jae-Hyun Park, ll-Jin Kim, sundaresana@TSU.edu

and Jae-Gahb Park. Korean Cell Line Bank. Laboratory of Cell Biology,Cancer Research Institute. Seoul National University College of Medi- Lymphocyte signal transduction is of paramount iniportance for an adequate mounting of the

immune respmse. Defects in this area could leave the host prone to infection etc. Front acti-

cine, Seoul, Korea. Email: kujalok@snu.ac.kr vation to the final function be it cell proliferation, locomotion or apoptosis, the signal trans-

duction casci.de is critical. Previous experiments demonstrated that both lymphocyte activation

We characterized 13 human colorectal carcinoma cell lines (designated and locomot on were inhibited in spaceflight and in ground based modeled toicrogravity

SNU-70, SNU-254, SNU-479, SNU-796, SNU-977, SNU- 1181. SNU- (MMGI cultt red human lymphocytes. Calcium signaling pathways were functional in MMG.

1235, SNU-1406. SNU-1411, SNU-1460, SNU-1544, SNU-1684. and In T cell acti uation at the membrane level, Phospholipase C gl (PLC-gl) facilitates hydrolysis

SNU- 1746) established from 13 Korean colorectal-carcinoma patients in- of phosphoin~sitide di phosphate (PIP,) to DAG and a molecule called IP, tinositide tri phos-
phate). DAG activates the PKC signaling cascade and IP, drives the calcium pathways. While

eluding the morphology in vivo and in vitro and mutations of K-ras. p5 3. examining human lymphocytes for status of different signaling molecules by intmunoprecipi-

APC, microsatellite instability status in vitro. We have also analyzed the tation and. vAestern blotting, deficiencies were found it activation of PLC-gl. this being the

expressions of anticancer drug associated genes such as MDR], MXR, predominant isoform active in T cells, is activated by tyrosine phosphorylation. The activated

MRPI and COX2 genes. No lines were contaminated with Mycoplasma form of the cnzyme was found to be down-regulated by more than two fold in MMG cultured

lymphocytes Calcium independent isoforms of PKC such as PKC delta and epsilon were also

or bacteria. All lines were proven to be unique by DNA-fingerprinting downregulatt d by more than 501% in MMG compared to ground cultured lymphocytes. This

analysis using 16 STR (short tandem repeat) markers and II cell lines was observed both at the transcriptional and translational levels by immunoblotting and RT-

grew as adherent and 2 cell lines as floating aggregates. All lines showed PCR. The IF, receptor, whose expression is indicative of calcium mobilization. however did

not change i t MMG cultured cells. This corroborates evidence using ionomycin that calcium
high viability with relatively long doubling times (43.7- 120.5hr). Six of signaling mil:ht be unaltered in MMG. MMG thus affects certain signaling cascades selectively.

the cell lines showed mutations at codons 12 or 13 in the K-ras gene, Mouse lymp tocytes cultured in modeled microgravity also demonstrated decreased activation

and p53 gene was mutated in 8 cell lines including 5 missense mutations, compared to ground controls. IP, receptor expression in MMGcuhured mouse lymphocytes

I nonsense and 2 frameshift mutations. The microsatellite instability was also was not significantly different as compared to ground cultured lymphocytes. IP, receptor

levels were found to increase in expression as seen by immunobloting in MMG cultures.

found in 3 lines and the mutations of APC gene were found in 4 lines. Nucleotide aagmentation in MMG cultured mouse lymphocytes both In Vitro (culture medial

The high levels of expression in MDRI, MXR and COX2 genes were as well as it vivo as nutrition supplements in antiornhostaically (AOS) suspended mice, was

detected in 8, 6, and 6 cell lines, respectively. However, MRPI gene was able to reco, er activation both in lymphocytes isolated from control mice and from. Expert-

e din all cell lines. These well-characterized colorectal cancer cell ments outlining signal transduction in human vs mouse lymphocytes in MMG would go a
expressed i llong way in delineating immune suppression related phenomena both in space an here on

lines should serve as useful tools for investigating the biological char- earth. Nuclextide supplementation experiments would be instrumental in design of counter-

acteristics of colorectal cancer. measures ag inst immunological problems incurred in space. This is especially relevant when
long-term sgace travel is being contemplated. Results from signal transduction experiments in

human and nouse lymphocytes as wells as nucleotide supplementation experiments are pre-

sented in thii study.
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A-2008 A-20 10
Formation of Intact Membrane Structures with High Transepithelial Electrical Resis- Comparative Extraction Profiles of Medical Devices Using a Cell Growth
tance in Culture Inserts with Mouse Embryonic Stem Cells. R. Konsoula and E A. Inhibition Assay. DAVID TAN, Alana Renaud. Alicia Sills, Ann M
BARILE. Laboratory of In Vitro Toxicology, St. John's University, Jamaica, NY1149. mui: brilf~astjhnseduWright, and Mary MowArey McKee. CIBA Vision Corporation, Duluth,
11439. Email: harilef~lstjohns.eduLI GA 30097. Email: amy.wright@cibavision.cotm

Mouse embryonic pluripotent stem cells, ES-D3, were induced to form membrane
structures in cell culture inserts, using combinations of extracellular matrix ciiponetnts To evaluate the cellular viability of mamlmlalialn cells exposed to extracts
and growth factors OGF). The ability of the stem cells to form intact membranes and of biomaterials using in vitro cell culture methods. Extracted hiotnaterials
create tight junctions TJ) was assessed by measuring transepithelial electrical resis- were evaluated using the LISP General Chapter and ISO 10993-12 guide-tance TEER) and passage of TJ markers. Stem cells were initially inoculated on lines for preparation of samples for extraction. Extractions were con-
inactitated 3T3 mouse fibroblasts in the presence of LIE factor to maintain the undif- ducted at 121 C and 50 C in saline or water and at 37 C in supplemented
ferentiated state. Subconfluent ES-D3 monolavers were then passaged in the absence
of feeder layers and LIF factor to stimulate & formation of embryoid bodies (EB)- MEM media. The USP and ISO 10993-5 testing methods for hiocom-
After 5 days, EB were transferred to 24-well culture inserts coated separately with I patibility were followed using the elution assay tEA) and cell growth
of 4 extracellular matrix components (collagen I. collagen IV, tibronectin and laminin). inhibition (CGII methods described in the guidelines. Following a des-Induction of TJ was further facilitated by treating EB on the inserts with I of4 different ignated incubation period, routine fibroblastic cells (L9291 were exposed
growth factors (amphiregulin. epidermal GE keratinocyte GF and transforming GF P- to the biomaterial extracts. Cellular viability was evaluated by either \ital
I ). After 10 to 14 days, TEER Aas measured at 510 801 11-cm-, with the combination dye or by cell counts. Benzalkoniumn chloride (BAC) was used as a pos-

of tibronectin and KGF yielding highest values. Paracellular permeability (PP) and itive control for the analysis of dead cells. All bionaterials passed the
acute c ,totoxicity studies were conducted with confluent monolayers in 96-well plates
or culture inserts, repectively. After exposure to I of 19 chemicals for 24-h, cell via- EA for both saline and supplemented MEM extraction at 121 C and 50
bility and PP was measured using the MTT assay and PP markers. respectively. The C for saline and 37 C for MEM. Four polymeric biotnaterials passed the
data indicate that. at equivalent concettritions, cell viability decreases before the in- CGI assay 121 C and 50 C for saline and 37 C for MEM. One polyNteric
tegrity of the membrane is compromised. Also. TEER measurements inversely corre- biomaterial failed the criteria for CGI at 121 C in saline and 37 C in
late with increased passage of light unction markers for most chemicals. We conclude supplemented MEM media. Cells exposed to BAC were cytotoxic in both
that mouse ES cells can be induced to form TJ in coated culture inserts after treatment of the assays (1.25 and 12.5 ppm for EA and 1.25 ppnt for CGI. liral
with appropriate GF as evidenced by progression of high TEER values comparable to
those seen with Caco-2 cells. Support for TJ formation is demonstrated by the lack of concentrations). Components of polymeric biomateriats need to be eval-
high transepithelial resistance ii undifferentiated ES cells, and by prevention oftranis- uated at specific temperatures attd use extraction vehicles which best
port of PP markers in the differentiated itonolayers. However, the extent and direction serve the chemical makeup of the device. The use of the extraction pa-
ot differentiation is currently under investigation. ES cells therefore can be induced to rameters described in the USP and ISO guidelines allows for specilic ex-
differentiate into intact confluent cell membrane-like structures with support for the traction temperatures and vehicles w hich can be used for differing poly-
formation of TJ. The culture system thus has potential as a pharmiacokinetic or toxi- meric biomaterials.
cokinetic in vitro model.

A-2009 A-2011
BEAS-2B Cells as a Model for the Reductive Activation of Hexavalent Chro- Up-regulation of Inducible Nitric Oxide Synthase by Rosiglitazone in
miunlx in Human Lung Epithelial Cells. CHARLES R. MYERS, Griselda R. Sinusoidal Endothelial Rat Liver Cells In Vitro. MIGUEI, REYF 'S', Clau-
Borthiry, and William E. Antholine. Department of Pharmacology & Toxicol- dia Reyes-Estrada', Brissia Lazaldel, 'Faculty of Medicine ,JHD), I)uran-
ogy. Medical College of Wisconsin, Milwaukee, WI 53226. Email: go. Dgo., MEXICO and 2FacultV of Medicine UAZ, Zacatecas, Zac.,
cmyers(a~mcw.edu MEXICO. Email: mareyes@ujed.tnx
Inhalational exposure to hexavalent chromium [Cr(VI)I compounds can cause Currently it is believed that inducible nitric oxide sytihase 0iNOS) has a
cytotoxic, mutagenic, and carcinogenic effects. The intracellular reduction of role in the pathophysiology of fibrotic liver disease through nitric oxide
Cr(VI) yields cytotoxic Cr(V) and reactive oxygen species. Bronchial epithelial production, since it contributes to the regulation of peripheral vascular
cells are the primary site of pulmonary exposure to inhaled Cr(VI) and are the
primary cells from which Cr(Vl)-associated human cancers arise. However, tone in patients with cirrhosis and ascites: nevertheless its precise role
studies with normal human bronchial epithelium (NHBE) have received little remains to be elucidated. iNOS expression in sinusoidal endiotheliurn of
attention. BEAS-2B cells are used here as a model of NHBE for studies on the liver has been poorly studied. The nuclear hormone receptor peroxisome
reductive activation of Cr(VI) and toxicity. In clonogenic assays, the cells were proliferator activated receptor g (PPARg) is a modulator of of iNOS and
very sensitive to soluble (NaCrO,) and particulate Cr(VI) (ZnCrO. CaCrO, nitric oxide (NO) production: PPARg can be actisaled by thiazoliditte-
PbCrO,). A steep decline in clonogenic survival was observed, with estimated diones, drugs employed in the treatmeent of type 2 diabetes mellitus. The
50% survival at 3.63 taM NaCrO,. 0.359 tag ZnCrO, per cnt2 , and 0.206 jtg aim of this work was to study the effect of thiazolidinediones otn iNOS
CaCrO, per clx. For PbCrO1, the decline in clonogenic survival was more expression at transcriptional level in sinlusoidal endolhelial rat liver cells
gradual with 50% survival at 8.60 ftg/cm 2. Trypan blue exclusion was a much in vitro. A sinusoidal endothelial rat liver cell line (CD-31 and yon Wil-
less sensitive indicator of cell viability. Cells exposed to 400, 200. or 100 taM lebrand factor positive) developed in our lab was used. Conitlucto tmtOnlo-
NaCrO, for 5 min exhibited a sharp Cr(V) ESR signal (g - 1.9793). A signal layers were incubated by 24 h wsith the thiazolidinedione rosiglitazone
at g - 1.9849 was also observed which could represent a Cr(V)-thiol complex. (AvandiaTM) at 0.1 and I IIM; controls without the drug were included.
In studies using Nai CrO•, both of these signals were split into four lines as Total RNA was isolated with Trizohs 1 reagent and the steady state level
expected for the nuclear spin (I = 3/2) of 5'Cr. Therefore, both the g = 1.9793
and g = 1.9849 signals represent Cr(V) species. Studies with human micro- of iNOS mRNA was evaluated by semiquantitative RT-PCR using pub-
somes and proteoliposomes have demonstrated that cytochrome h•, in cooper- lished primers and the SuperScriptT One-Step RT-PCR kit (Itvitrogen,
ation with P450 rcductase or b, reductase. has pronounced activity in the re- Inc.. Carlsbad, CA). GAPDH was used as constitutive gene fr normal-
ductise activation of Cr(VI) to Cr(VI (ESR g = 1.9793, matching a signal ization. Experiments were done in triplicate. Control cultures did not
generated in BEAS-2B cells). In human lung, these enzymes are localized at- show basal transcription of iNOS: cultures with rosiglilazone showed a
most exclusively in the bronchial epithelial cells. While the expression of several clear amplicon similar in intensity at both concentrations of the drug.
microsomal enzymes typically declines markedly in cell culture, immunofluo- These results show that sinusoidal endothelial liver cells are able to tran-
rescence demonstrated that BEAS-2B cells continue to express b, h, reductase, scribe iNOs and suggest that rosiglitazone could affect hepatic blood flow
and P450 reductase in the nuclear membrane and perinuclear region ismooth through iNOS up-regulation. Since thiazoliditnediones are widely pre-
endoplasmic reticulum). scribed, this issue warrants further studies.
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A-2012
Integrin Regulation ot \lstiis Emhrx onic Stern Cell Self-renexial J. DEN RY SATO0' Yohei
I lax- ýashi M10 h 'it lae . Kinyoshi Obnuma. Yasufums Nwixoshi%, Takanori Abe, Rx u-tx hut
Hata ". lietsu p O)kamtoto'. and Nlakoto Asashina, "'Departmsent of Lite Sciences 13 olo-
gn) Giraduate School sit Art, and Scienc es and 'Department of Biological Science. Graduate
Schooisl of Scientce. 'Tokyo iini ersit\ Tsokyo. JAPAN; 'Department of Bjiochemistry and
Misiecular B iulogy and 'Oral Health Research Center, Kanagaxia Dental College. Yiokossikai.
JAPANý 'Department ot Molecular Oral Medicine and Slaxillotacial Surgery. Division iol
1-cnttier Medic al Sciences. Giradutate Science School of Biomedical Scienices. H tiroshimna
Univnersity, Hiroshimai JAPAN: ' Mount Desert Island Bioliigical Laboratory . SalisbUrv

CoN e. ME: and 'Interntat ional Ciooperativme Research Project (CORP)/i AIAN Science aind
Techitology Agency sUSiT. Tskyo, JAPAN. Emnail: dsatocu nidibl.sirg

Whe prov ide envidence thit e xiiace Ilular miatrix atid integrin.s play an important role in ES
cell selft-rettensal anid subsequ~ent ditfferentiation. Whe havg recently developed a setrum tree
meditimti designated EI-SF7. in wihich leukemia inhibitorv factor iLIFt stimulated niursue ES
cell prsli teralson. Wh len I:S )3 mouse embr~ onic stem cells xierg cultured on ty pe I col-
lagen in ESI? imedium. then remiianed uniditferentiated. Ott the tither hianid. ES D3 cells
cultured itt lamittin sir tibristectin begoan tos differentiate as itndicated by altered mnorphologies
wi itli decreased alkaline phisphatase actin ity. increased l-gt5 expression. atid decreased Nan-
use expressiont. ie hr.pttthcsi/ed that LII- induced signal transductisst ditfered inin ouse I-'S
cells depending uipion the EI-C coimponent, on wihich the's "ere cultured. (ur anal\'st
using wiestern blistting slitixed that the activationt of STAT3 and PKB/Akt wias doxiu-reg-
ulated in [S-I) sell' on atisinin tsr libroitectin cosmpared tos thosie out ty pe I col lagen. Ill
cisttrast. the actin atisti sit F-RK I / in ES-D3 cells on laminin "ias tip-regullated compared
tos that iii cells sits ixpe I coillagens. These results together wiith the observ atison thit ES-D3
cells ditferentiated sin lamininii sir ti brimectin substrata suggested that ECM Cosimpisnent,
conttributted tos ES sell sell retiexial sir differentiationt by msodulating signalinig pathxia)s
dowinstreamt itt LI I- ES I) cells ciiliiired iii ESF7 medinui did tiot express cioilagenit ecep-
loists H cisttrast. the lainittin receptor integrius. and the RGD receptoir ititegi inwe re ex-
pi essesl in ;S -D1) cells c ultiuredl in F-SE? mtedium. These resuslts suggested t hat 5 ntegrsit
signialinsg nsas inopiaipeatn ii 1-S-I)) cells tin cosllagens but actisve in the cells oit lattisitit
anid tibititectiti We coniclusde that F LCM-iitegritt stitssde-in siginaling initiates dstlereistiatisni
its imiiuse ES cells This Aosrk "iax sUpposrted by grants-tn-aid tsor Scientiific Researc h frsis

the Miissiry sit Eduicatioii. Cultsre. Sports. Science and Technsolsogy (it Japan: ait Interna-
tsional Cootperat ive Research Prosject granit troim the Japats Science aind Technoilogy Agencxý

a grant frsoti the Smostking Research Fsuindatison (Japans, grantits P211-RRlllb403 anid P30I
E SW8281 tmsiml the Natioinal Instritute sof Health (L'S s: ansi bx a short-tertin tellsixi hip trosm
the Japant Soiety em sr the Prosmot itn sif Science.
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E-2000 E-2002
Use of Lettuce Ti'ssue Culture For Developiyngg Transformat ion Techniques in The Effects of' Road De-icer lMgCl.) on Plant Germination. CAREN ('Of,-
High School. C. A. HARRISON', M. Egnin'. J. Scoftield', and B. Bev`. LINS'. Jay Ingram' and David Muirhead'. Nort aladHg Scol Oar
'Booker T. Washington High School. Tuskegee. AL: and 'Plant Biotechnology land, TX 75044. anid -Texas Scottish Rite Hospital. Emlail: cincollins-06(id'

and Geinomics Lab. Tuskegee University. Tuskegee. AL. Emlail: meg- yahoo~comn
nin(&tuskegee.edu. cahar3l3@Caaol.com Road de-icers are put onto roads throughout the winter season in order ito
Tuskegee University Southern AgBiotech Consortium for Linderserved Coiny- prevent ice-related autontobile accidents. Honsever. after the ice has ritelted,
munities (SACUCI in collaboration with Booker T Washingtont High School the water evaporates under the heat of the sun anid the chemicals ofithe road
has strengthened K- 12 science education, bridging the bioscience-divide and deicers are left on the road. These chemical residues are eventually washecd
implementing classroom biotech activities. In this hands-on activity high off into the ditches. anid then into the nearby bodies of water. Radish seeds
school students are introduced to greater biotechnological techniques includ- were germinated in varying concentrations of a popular road de-icer, MgC'I.,
ing tissue culture. miicropropagation. cloning and transformation. In this ac- to test the effects, of road salts onl plant life. Radish seeds were gertiinated
tiv its, using Carolina's Lettuce Cloning Kit as a basis of tissue culture ex- in 1.5% agar plants with MgCI., Solutions from I-I (1%( in 1%~y increments.
posure. students grew surface sterilized lettuce Seeds On four different Media After 5 days of growth, roots were measured, and roots were dissected. The
[lettuce germination medium ILGMI. MS basal medium supplemented with zone of elongation was removed anid fixated using standard plant tissue pro-
5nig/L GA3 (MM) or Kinetin (MMKI. and Hoagland ntedium HF10]. After tocols. Radish seeds that were germinated in the control solution had thle
germrination., usitng aseptic technique. cultures were initiated with cotyledon second longest average root length. Between thle 1%and the 414 deicer so-
explants on shoot induction media. The precultured explanits were transformned lotions., the average length of the radish seed root was dramatically shorter
with the ,Ag'r~obctrium strain EHAIOI/pIGI 21-Hmi with -uid-A-intron than that of the control. This could he caused by the Chloride ions in the
(GUS). or EHA 105 harboring the binary %ector pBI 121 -mg/jer cotttainirtg the MgCI., stunting the growth of thle seed. Thte seeds germinated in tile 5%ý dleicer
GFP gene and kanamycin selectable marker. and cocultivated for 3-6 days at solution had the longest average root length. The average length of the radish
260 1.'±2. Four student groups were each assigned a reporter gene with a seeds decreased again, after 5'7, which was probably due to a hyper-osmtotic
cocultivation period, after which each student group transferred the explants environment, The ,structure of the root also changed as, thle percetntage of the
Onl lettuce regeneration media with carbenricillin and kanamnycin for selection. deicer increased. The control radish seed magnified at 4(1( times magnitiication
Students obtaitned the highest germination rate (9514 ott MM followed by has square, normally constructed cells. The 511 radish seed magnified at 401f
MMK 1811% I and HO (70%/ than LGM (40%). Cocu~ltivated explants were tinmes magnification has compressed cells that are damaged. As tfte am~ouint
subjected to either GUS histochernical assay or UV light for transgene ex- of road deicer present increases, the structure of the root cell of thie radisht
pression. Students will screen for putative transformants based on cocultiva- seed changes. The MgCI. appears to have a positive affect onl the seeds be-
tion periods. P('R test will be performed on putative transgenic plantlets upon cause the length is, increased, yet the cells are damaged. The radish seeds
root formation. Students will perform GFP purification using BioRad kits to benefited fromt the Miagnesium in the deicer, but overall, the deicer solutions
set a protocol for other schools to follow. Work Supported by USDA/IFAFs. contained too many Chloride ions, and basically dehydrated thle cells of the
SACUC and Tuskegee Universitx /GWCAES. seeds.

E-2001 E-2003
Retnnleann ofnan S,-ar toeE t MAN) EI/MISATH CROWkTHER KENT BEn~aaniogan Al, !ý2'I I-lEad Herbal Alternatives to Antibiotics and Their Effects on E]. co/i k02. SIM-
hZhu,,827a,,[ c~nsan~na~ ola~lnnai~~~nl~n RAN S. GREWAL. Huron High School. Anrt Arbor. MI. 48105. Etttlail:
0-~n hepn awnhath..... "tntto.. g,[ t, lNo" d o srw 89 yahoo~corn

nIeEt (inhn, oluinnebae r H iwna nandsl beomea re-nn to n thir anlihowin beausofen~ic.~ rultall i. Ithsbe rpre nNainlIttiue fHelhadte 'ne
, 'then a ilrand inelelap. resistaEnceah co~n t i act with an amnEsiolic ES, cann 0-uir when a ,lcnar in used

nnanrrnectl ' inr tnS. fequ5eni Ii nherent -tnancsn, belnh swaona aninalln,) San itn, delnlnn uapann a Disease control that the over use of' antibiotics it medici ne hais created anl
certain t rand l tt nE bnlns, nAcquirend resisancei, h S,, Epeo retsannce that w ill Se tested I or Sn it fhis el-n-i eiei f'atboi eititbctra' nteUie tts bu (
Man, -taflpleo ii -l nnant Sajana.... n ln a -nsIi uch an Sow penicilln in has liteor tiit)e nenc onn inject'ion, loda, e ie i f " ni itc rssa tb ctra "Inh ntd S ie .a o t
Sanai, , san,,,, ,,,, tnn., i a pnniinni bactera thlin i En,, commonand easy in unain lor testng Most lonnnn of billion dollars were spent on antibiotics wi thini the last year a lone. More atid
bacteria form teiranonn antihinlian However. dna ann nnnr restrictions. Srniwni cannot Sndd En w annhion, more research has shown that the continuous use of antibiotics will further
lo, Sn used against itsailf to, Eiin, csllnEEnn Therelore, a cnmnmnn hairnnont cleaner. t ýnl ill Sn used. Ths.
"nspannnnil diaained if .n,,na ,nanneuns wanld ainid np rlisannnean Eo Inal iti rearnd nnS it onaonnnl, T lnna increase the risk of having more potent, drug resistant bacteria. With this
were Ewo souions~n nuadn .,ES awr I 5 and IN! FrontE research. IEE -, Si Ilatanad Shat Sasa 1lu nann I'l growing threat, there has been a keen interest in the tmedical cotlmmunityS
wnnnld (nn,t likell Sui~ld alon,nn En hn higestE innlar onlnion nlnrn, (Sne ll,,l on, he ..... Ai lhe Pa~nE- aottentrlatboi rpriso eti eb.Hrsaesont
niEoES,, of tSe soilution onto~ Sne bateriai grawirg in onaDtnoE ni, Elh. Ek t tnnir~ min , n, uhulnn mraand 1111S
151 Lt,',101nlnla n did show -e-nannn duringth secndand thir es,,npernincrnln a, n sen hlsth decrease' li (lie be more effective antibiotics,. because they are composed of a variety of'
Enloneif nlnhonnn I EnEE, iwnE nll nninn Eo tI linn n thEn Sun Ed ,le nntn h,nA~nd an. .......al tonr nnalnn complex antibiotic compounds, as opposed to many synthetic antibiiitics.

ofth I * N-1 ,an Sne blood agnar disk,, son of like a figure nigln, %In -, nnn in that teren .wn Ens),,nn.,S liquid onl
(Sn tl~ler disk 11-n 1 plucnd tel ~ anhEn agal hennnn when I tur~ned Stnem nnn, gn, ant tiElen incuEbnato. (Sn liquEid whieh are composed only of a few compounds. With more cimtplex anti-
nElocated ,l~nwn ten ;,lat onfan Shis the dink n, lannnr contained~. aEE, olwin dnEnE .EEJEanctnn (S biotic compounds, the probability that a strain of normal bacteria will multate
bacteria lfe Eto Sne disk, law n-nE hw , tnhe SnE ol Sad fEreaked. teren w an a /olne Elt EEEiEEEEnEE. Tu.. EEE
"apeunEEEEE theena Sne ...E.. goesa (IEE oE-EnE En, wanE. tenn Eo fteeEnaE agaEi aw~n Innerh SatEnrE, g'rew iinder into a drug resistant Strain is very slim, In my project. I have further SuIP-
tSn lannl nE blots! anal tenaned wEEh I 5.nl. lInwg~ that nucS a clnaer done, Enot gon unnnnlannan ((En Inriian mr.w . ported the hypothesis that natural herbs can be effectiv e antibiotics, by pr%-
lanaI Sin gEowES occurrned alnonE EwnilE oEEEinieteEEa belonw Sh mn PEaE 1lnnl measuinred EfrEE outsnide o athe ing that Specific herbs, such as turmteric and garlic are just as effecttve as
plain hEn 1 t sonlutinon lhad in,, e-lnn enEEn. Ain ,n( (S nnanIl h ed tel ninElrannl millinE troghu ),t ftE e xnparEEEaE

thnnn.(,r wan Sne eight mnark onaLn (Shll as wall Then All Ereated nammnnE ,nwdin~ stonbnral. normal antibiotics such as penicillitn, againtst the E]. cnn/i k 12 strain of' hue-
cnhiangen (Sal warn unusual IlE~na wan alrnwtl rndt, (Sn Innal (Sn1-o dinn d noit enach a, wall lkn-nnnallk. teria. My hypothesis in relation to this experiment w as, that if a culture E.

tSn onen of ,inibitnion ((Enpal nip En. filnnl nnl linan SEE IEE P~dEpanlclnn nn that In h11awnn I accen.nnE, Sad (EnnE
nmuch nsolution onnE telcla ur Edlnlinkn, -hpas a ndrop~ onr Eno,. Withal, I wa nuilrinsel at now qunnkil (Sn SennrrEIE co/i k 12 is exposed to the natural extracts of Turmeric and Garlic atid itheti

ýn111111 gew.,twi datl, In wan ailike tinn foien,onnn ((Sal I tesnted will, lanE can SEEt Etook abonEt bacterial growth will cease. The E]. o/j k- I12 Culture was maintainied oit L.B
thrne it lile a.1 (l11 n 10 I to tnien n lnelEllath ,SenrmEa wan.t mninrEtnaelnl' Nll nli11 d iid0 rEulnnnnsitnnn(Slp lnninrnginal Agar plates and the bacterial growth was checked by the disk diffusion

bloodl agar plates (hit I wan going to una were contlamninated hrEE I onpenedn Sanni. I h~av wn dea whSat thn bacteria

(Sathen, wasn. Sna Sn were nlnilw lireak, in ohnnm. dlots in, -lE. Ho~nng Ellonc T .- ~ o n p wE nalten wnnn method after 24 hours of' incubation. Result~s from the data in my experimentt
Ell pacnage it(l~ dinE toE ppairmnjlctedn but Sani partorlnalna nomnnpared tE tell perfonrmlalnce oi Ihe inher agnI showed that garlic arid turmieric were both effective in preventing bacterial

dishsa lead, Elela i fe, (Ela(Sl (SaN were infeedla itsn wall Thusn, I had Ino pal morn blonod agar, alI Innst nittn betwena
oEna(miwng Sne agar iocnduc a ninn l I roeEE t It gnnan a chance En cntnninuea (ih proectan, I prinhibl) woulld Shane growth in the spots that the extracts were positioned. In conclusion, natural
,nnnidnnlad linrlhen us. ninE tSe i(ntrentinig aalit ol .iinlannnimail anar. I ailso wouwld Sane cwltunred nnlnn .Sn'nnn herbs have a great potential to become popu lar, antibiotic treatntents: how-

m rontlilarninn , places. such an IEE Sathronnn I did aleanlipInn .ini do is. but I lnEale gilt an, gronwEh ill the
beakan (SEE it wa, snalinned. thenl sonurce nil nrnor could Sn (Sat l En, nwatinn win nstnred inn al Enarean whame (Sn ever, further research needs to be done on other strains of normal and re-
lainlaralurn nt,w Elaid the inculalnnn wnas n nnircln connaalnn. and therefiore could Sinta ilrnel tSn len'lcpaltllln sistant bacteria. There are vet a number of herbs tio be explored aind discos-
innside Sne incubatonr Ill a degree or on Inn adidnonnn. innteadi of1 Elnidist ~nilled wnatar. lap wallr , win d Toa Increaatn ered. and the poIssibility of' finding natural treatments to mnaty deadly dis-
(Sn innn onlunor,n E iThnins acin is l~ nnt ,, -ndaN niaunnionl.Eapn walar is m,led En o ... wit teS (S inlenn'nlalanl~anail
lonnI cinuld Saanloo,ft,,w tSn rnesult, slight. SEE iSn ,in anes nant ",Inn in, ln mi-in eases is very much in the realm oIf possibility.
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Microbiology Evaluation of Toothbrushes. V. H. FERNANDES and D. Determining the Effects of Vitamin A on Short-term Memory Ability.
L. CUsar. Fundaý5o Educacional Montes Claros, Departamento de Qufm- AMANDA M. THOMAS. School of the Osage, Lake Ozark, MO 65049.
ica, Montes Claros, MG, BRAZIL. Email: fernndeshz@hotmail.com Email: CgirL13@excite.com

The toothbrushes, used for thousand of people in the whole world, are Recent studies have determined that vitamin A can have an impact on
generally kept in the bathroom-humid and dark place with little venti- metmory capacity (Etchamendy, et al. 2001 ). It has also been determined
lation-that is propitious for the growth of fungi and bacteria. The bad that vitamin A supplementations can add to memory ability as well as
hygiene of the places where the toothbrushes are kept, associated to the overall health. This is especially true for adults over the age of thirty
lack of personal hygiene, compromises the buccal health of the toothbrush with problems relating to dementia. The purpose of this experiment is to
users. The present paper has as its main objective to verify the presence determine whether or not there is an actual correlation between vitamin
of microorganisms in the dental brushes by means of a qualitative mi- A and short-term memory ability. It is hypothesized that the vitamin A
crobiological analysis. Its secondary objective is to quantitatively analyze supplementation will help the subjects overall memory capacity as mea-
the dental brushes with a more significant sampling rate, providing us sured by a memory test administered by the researcher. A group of sixty
statistics data to alert the population on the importance of the personal subjects were randomly selected from the School of the Osage faculty
hygiene, emphasizing the existing relation between microorganisms de- and staff to participate in both the control (thirty subjects) and experi-
tected in the toothbrushes and the possible illnesses they can cause. Stud- mertal (thirty subjects) groups. The control group underwent memory
ies made by the authors of this project with the plastic boxes that come tests; both before and after the three week supplementation period; how-
with some toothbrushes, had shown that these boxes work as incubators ever, they did not undergo supplementation. The experimental group was
for the development of microorganisms such as: Streptococcus, Staphil- subjected to the memory test both before and after the three week sup-
ococcus, lactobacillus and Candida alhicans. As they are in the gram plerrtentation period, and underwent vitamin A supplementation. All par-
rods morphology-positive isolated and gram short chain clusters of coc- ticipants took, under the supervision of a medical doctor, a 10.000 IU
ci-positive and negative. Some species of these microoganisms are high- softgel capsule each day for a period of twenty-one days. The test results
ly pathogenic, being able to cause Pharyngitis, laryngitis, dental decay determined that there is a significant change between the memory test
(very common illnesses of high level of relapse) desmineralization of scores of the experimental group (P=0.023). but there was not a signif-
teeth, serious gingivitis, bad Candidiasis and others. Based on these stud- icart change in the test scores of the subjects in the control group
ies, we propose the development of a sterilizing container to store the (P=0.263). The results of this study provide data that vitamin A improves
toothbrushes in use, substituting the traditional plastic boxes. short-term memory abilty.

E-2005 E-2007
Proteomics Analysis of Osteosarcoma Cells, M. M. POLMEAR and L. The Development of a Novel Gene Knockout Technique Utilizing RNA-
K. Polepeddi. Cell and Structural Biology, University of Colorado at Den- interference. JASON C. ZHANG. Yorktown High School, Yorktown
ver and Health Sciences Center, Denver, CO 80111. Email: Heights, New York 10598. Email: jason.c.zhang@gmail.com
Palmers84@aol.com Gere knockout has become vital in the development of drug related phar-

Osteosarcoma is the most prevalent turnor in dogs and a devastating hu- ma~euticals, with many institutions focused solely on the application of
man cancer, but its pathogenesis is unknown. The objective of this project related methodologies. However, current gene knockout technology is
is to explore the role of a known tumor suppressor, beta-catenin, in tu- limited and consists of crude deletion techniques and nonspecific path-
morigenesis and progression. It was hypothesized that beta-catenin func- ways. RNA interference, with high specificity and variability. offers an
tion may be compromised in osteosarcoma cells and that this may be alternative for gene manipulation. Integration of miRNA and siRNA in-
reflected in a decrease in beta-catenin level in these cells. To test the terf.,rence pathways allows for optimized processing and knockout. In
hypothesis, cell homogenates from canine osteosarcoma and stroma tissue this investigation, mutant siRNA-coding let 7a-3 miRNA constructs and
samples were prepared and subfractionated into a cytosolic division and Fire fly-Luciferase-mRNA coding target were transfected into P19 cell
a phospholipid-enriched pellet. The proteins in both fractions, from the cultures. Transfected cells were analyzed with two luminescent makers:
tumor cells and the control cells, were resolved by SDS-polyacrylamide Rerilla-Luciferase (targeted gene expression) and Firely Luciferase
gel electrophoresis, blotted onto membranes, and probed with a beta- (traisfection efficiency control). Levels of gene expression were variable
catenin antibody. Quantitative multi-modal analysis with revealed that but consistent, the highest being 40%. Following system affirmation, op-
beta-catenin was reduced by about 1.54 times in the supernatant of cancer tim:zation of construct design is required to produce the traditional 90-
cells compared to the supernatant of control cells. Beta-catenin immu- 98% gene knockout. Future introduction of recombinase sites or effector
noprecipitation revealed discrepancies in binding complexes to this beta- swi:ches will allow for conditional knockout. Using the data derived from
catenin in osteosarcoma versus normal cells. Immunofluorescence local- the present work, RNAi can be utilized to provide a new degree of gene
ization of beta-catenin revealed a nuclear and membrane accumulation regulation, controlling gene expression levels at will. Further optimization
opposed to a more uniform distribution in fibroblast cells. Additional of this system is essential.
experiments will assess methods for treating cancer by using polymeric
encapsulation and viral therapy. The obtained results are consistent with
the hypothesis that changes in beta-catenin level/function are involved in
osteosarcoma pathogenesis.
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1-2000 1-2002
Eicosanoids Influence Insect CeII-x iral Interactions. C. L. GOODMAN, RNAi-miedjated Silenciigo of a iDsRed 2 -c prcssing IA01C Vtlei xU1p1iAo (AC-
A. McIntosh. D. Stamiev, USDA. ARS. BI3CRL. 1503 S. Providence Road, ani: Ixodidac) Cell Line. J. T. MATTILA, G. 1). IBaldridec. R. F. Felshicim.i
Columbia MO 65203. Emtail: ,oodnianc a'rmissouri .edu N. Y. Buitrkhardt, U. .GC. NUI u nCY1io anid T.1. Ku nti. De)partmeInt of ILii -

tomrology. Uinivcrsity of' N'Iircsota. St. Paul..M NN 5510)8. ulmail: tiala-Eicosanoids arc oxi "enated. en/vmiatic inetabolites of' arachidonic acid,
including prostagiandinis and in array of lipoxygenase products. These 10 0ur~d
signaling compounds ire inmportant in vertebrate and insvertebrate biology. RN A interferenuce (RN A i is a promising tool or stud ingll" ist -pat hogen
lin Insect inmmu n t 5 eicosanoids medi atc and coordinate specific celu lar i ntcract ions at thc Cciiluilar and orcanisinal Ic ic s thlro ughi targctcd diisrup-
actions responsible for clearing infections (including, bacterial, tunigai. tiion of gene expression. 'We tran stormed iti Ii odes o(puoriy ceii linc
protozoan and parasitic) from ci rculIat ion. The signaling rig echanismus re- with the gene for- DsRcd2, at red fluorescent pit dci n. aind used a cation it
sponsibie for the w\ideiy varvino insect resistance to Viruses, however, lipid-based transfection reagcent to introduce I)sRed2-spccitic double-
remain unknown, lin this poster we present an ov erviews of' eicosanoid stranded RNA into the cells. Changec inl fluorescence was monitored hy
structures and report on experiments designed to test our hypothesis that fluorescence inicroscopy arid lUanit i lied b\ flihi c viottict r over eighit
eicosanoids also exert important actions in the interactions, between insect weeks. Decreased fluorescence was seen by sCcvcr dax ~s post transtecciion
cells and viruses. To test our hypothesis, we uscd two cells lines, o)ie (PT), and fluorescence declinted through 21 da\ s PT. Recoserv of fluo-
non-perirtissii e to viral infection IHzANI a pupal ovarian line from rescence was seen onl 35 days PT arid fluioresc'ence wkas ricarl ' restored
Helitioverpa zeo) and one permissive (H\AMLI a pupal ovarian line from by 50 days PT. Our- Study deinotistrates, RNAi is effective inl a tick cell
He)jottis viresctens). Treati ne the HzAM I line w~ith inhibitors of ecivosa- linie and we believe it canl be a too] 10 t aiciii useful in sic his into has ic tick
noid btosvnthesis. then challenging the Cultures,, with the AcMNPV bac- biology and tick interactions with pathogenic Orgaitisinls.
ulovirus, resultcd lin significanuitv increased proportions of cells producing
virus and higher ov erall extracellular virus concentrations,. Wec infer thatu

cicosanoids influenice one or more cellular mnechanism(,,) of soirl resis-
tance. Similar experiments with the permuissive HvAMI line resutlted in
si~antticantix decreased proportions of cells producitng s irus ceaily inl tile
infection process although this reduction was overcome later in the in-
fection. Inhibitor-treated cells also produced sigrtificantly reduced levels
of extracellular viu.Our data onl a permissive and a non-permissive cell
line indicate that cicosanoids influence cellular events required for- either
permitting or not permitting viral enitry and replication.

1-200 1 1-2003
Stable Trans fiormation of a Tick Jk lx tes it opu/ori~s Celi Line xvitlb the Ilecciropi rat ion of C rithidia ricartor!i xvitif pNtI.S-C iiP1Il Moses A.
.Sleeping,~ Beauuv Transposon S~ stein, T. J. KURTTI, R. F Eel sficii. J. T. McDaniel, (iieira Jones. Nlargaret NxI. Yuittn. Cars L.. Itarntiin anid RON-
Mattila. C. D. Balviridge. N. V. Burkhardt. and U. G. Munderioh. De- ALD H. BLACKMION. iDepartmtteni oif Biologs. Eli/abectf (Cit State liii-
partmieni of Entoinciloes. U nis ersi ix of NIin nesota, Saint Paul. MN versit v. Eli tabeth Citv. NC 279)09. En iaiI rfihi ack mitn 2o' tta iI .eCsu.edi

55 08.Emal: -uttO I a uin~duA series of' expression s ect, rs has c beeni co nstructed hv IF. lvi aud Itl (11.
A continuous I[Volle.A W(tpIltdfirs Cell line (IS EO I xias stablyv transformed i202)12 thai al loxi ithe e xpressin ottf' biologicall acts c priteills inl C ni-
usling the Sleepings Beatmt (SB) trailsposon in the presence of a helper th itt i~lstIt iittiti amid Lei.%/motuit st p. These pro te ins canl be cx pressed as
plasmid expressing SB transposase. The trarisgenesis markers we rc a red a fusion protein with a polv-fmistidiime SecitienCC at either the N- or C'-
fluorescent protein I DsRed2' gene drixeii by a CAGGS prornoter arid the terminus or fused xAl itLreen fluoresceiti protein CEF11e C ridthitiitt ardtrhi
nernycivin phosphotransferase i NEO I gene driven by an SV40) promnoter. (a cloise relative of' C. hexv i( tthutt I is a lrttiriogenteliv parasiiv ite fotd ini tile
The NEO tratrsposon plasm id ivas used iti cou nierselect awainlst random digesti xc tract tif motsqu ito, Ctile.x ntluto,'it i i. H ere sic repoirt thle fiirst
recomnbi nants in medium containiii i i the antibiotic G41I8. EffeCtixe Conn- su~ccessful transfo rinat ion oif' thi s species of' Criiflidii us im thle x ccli r
terselection required 311 to 45 dais incubation oif trans fected cells inl til- pN US-C EPeH. Inl this in vesti galtion. Opt inli, at i~ tO f Ciad itiil, i ot firCX -
di um contai nine C41I8. Genom ic in tegrattion of the DsRevi 1__,ene in stabix pressiot lin C. ritttrtoi "ias perfoirmed. The resulfts w\ereci iii ii rntei
transformed cells was contirmed h\ Southern bloits and insverse PCR. through immuno111flutirescence rtiCrOscopv. "sietrnl blot allal\,i Si usin
Cloning and sequencing of the integration site demonstrated that riser- anti-CEP and PCR atmals sis.
tiolts (if the DsRed2 genle inito the genonme Occurred thrciugh the actiotn
of tile SB transposase and that a TA nucleotide pair xvas inserted beitweeci
SB inverted/direct repeat seclueriCeS arid putattive tick genomi c sequences.
The results demonstrate that the SB trarispostin syýsteru can be used for
trailsienesis of' tick cells.
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1-2004 1-2006
Functional Analysis of Nictaba in Insect Midgut Cells. G. Vandenborre' , Biologically Potent Broad Spectrum Antibiotics Obtained from the Tetro-

T. Soin', L. Jacobsen, G. Caputo, E. J. M. Van Damme-. and G. dotoxin Rich Organs of Pulfer Fishes. JOEY [. MANGADLAO. College

SMAGGHE. 'Lab Agrozoology and 'Lab Biochemistry and Glycobiol- of Engineering. University of the Philippines. Diliman. Quezon Cil\.

ogy, Ghent University, BELGIUM: 'Roche Diagnostics, Indianapolis, IN PHILIPPINES. Email: jodacksl6y(avahoo.com

46250, and 'National Resources Canada. Canadian Forestry Service. In the Philippines, puffer tish locally known as hutete is ahundant andSaul Ste Marippnes puffe CANADA locaily known asah "buele iaundalan
Sault Ste Marie, ON. CANADA. Email: guy.smagghe@ugent.be caught wild by fishermen: it is usually considered "trash" when spotted

Using feeding trials with insects we have shown that plant lectins can in fishing nets. Tetrodotoxin is a well studied toxin present in puffer fishes

provoke toxic effects or disturb insect development and fecundity, making and being explored as a pain killer at present. This study investigates the

them putative candidates as insecticidal proteins. At present the mode of antimicrobial potential of extracts derived from the liver, gonads, intes-

action of lectins on insects is still poorly understood. However, there is tines and skin of three identified species (Arathron hispidus. Arathno

good evidence that plant lectins can interact with the insect midgut, and mianillensis and Chelenodon pato'a) of puffer fish. Crude acidified meth-

by doing so. interfere with insect growth. Recently we have discovered anol extracts through RotaVap were treated to eight selected microorgan-

an inducible lectin trom tobacco. Nictaba (Nicotiano tahaciln agih I fllt iil) isms namely Sraphyvlococcu. oureus, Bacillus cereus, Klhbsiella pneu-

that consists of 19 kDa subunits that specifically interact with oligomers moniae, Escherichia coi. Trvcoiphivhton mentagrophyves, Asperiilhhio I-

of N-acetylglucosami ne. In this study, we report the effect of Nictaba on ger, Candida alticans and Sac haromlv CS cerevisi(t using tilter paper

the growth of midgut insect cells. FPMI-CF-203. from the eastern spruce disc assay. Zones of inhibition (mi) "sere measured and computed in

budworm. Clioristoneure /niimifiirana (Clemens) (Lepidoptera: Tortrici- terms of microbial index and compared with the standard antibacterial

dae). Spruce budworm is the most destructive native insect defoliator of drugs Chloramphenicol, Erythromycin and antifungal drug Nystatli.

northern spruce and balsam fir forests in Canada and the eastern United DPPH assay was also conducted to test the antioxidant or free radical

States. In a dose-response assay, Nictaba caused a 50U% inhibition of cell scavenging activity of the extracted Puffer fish organs. Data analysis re-

proliferation at a concentration of approximately 10 mg/I. Similar results vealed that there were no significant differences between the antimicro-

were obtained with a recombinant Nictaba produced using the Rapid bial effects of the crude extracts of the three identified species of puffer

Translation System from Roche Applied Science. This recombinant Nic- fish and Chloramphenicol. Erythromycin as well as Nystatin. Therefore,

taba contains a six histidine tag at its C-terminal end which allowed the antibacterial and antifungal activities of the organ extracts were sig-

imnmunocytochemical localization of the lectin in cultured CF-203 cells nificantly comparable to commercially available antibiotics. DPPH assay

using an anti-His-FITC monoclonal antibody. Fluorescence and confocal result showed only 249U inhibition. Findings concluded that tetrodotoxin-

microscopy were performed to check lectin binding to membrane recep- rich organ extracts from puffer fish possess potent antimicrobial activities

torts) and/or cellular internalization. The interaction of Nictaba with re- that can be used as an alternative means of curing pathogenic infections

ceptor proteins is discussed in relation to possible signal transduction thus. can be an abundant natural source in the production of commercial

pathways that can lead to inhibition of the growth of insect midgut cells., antibiotics.

1-2005
Validation Analvsis of an Ecd,,steroid Receptor Agonist Assay Using
Intact Cultured Lepidoptera Cells. G. SMAGGHE'. H. Mosallanejad', L.
Decombel' , C. Goodman', T. Soin. 'Lab Agrozoology, Ghent Univer-
sity, Ghent. BELGIUM 2Presently: Hogeschool Gent, BELGIUM: and
'USDA-ARS-BCIRI, Columbia, MO. Email: guy.smagghe a~ugent.be

In this study we report on the ecdysteroid-responsiveness of the insect
cell line Se4 (BCIRL/AMCY-SeE-CLG4) from embryos of the beet ar-
myworm, Spodoptera cxigua (Lepidoptera: Noctuidae). The cells express
an ecdysteroid receptor (EcR) activity as indicated by their response to
the insect molting hormone 20-hydroxvecdvsone (20E). The effect of this
hormone includes a 50fi inhibition of cell proliferation with the addition
of -- I ftM, and morphological changes characteristic of this hormone
(i.e., cell aggregation and process formation). With bisacylhydrazine teb-
uifenozide. these typical effects were also induced, leading to the conclu-
sion that this non-ecdvsteroid compound displayed a true EcR agonist
activity. Moreover, a competition binding experiment with I'HI-ponaster-
one A demonstrated that tebufenozide showed a similar affinity as 20E,
with 50(c competition for EcR binding at - I ,tiM. The presence ofi the

EcR in the Se4 cells was also confirmed using the monoclonal antibody
9B9: with the molecular weight of the EcR being around 57 kDa. In
another series of experiments, three analogues of tebufenozide were tested
against Se4 cells and also against beet armyworm last instar (5th) larvae.
These results demonstrated a good correlation between in vitro cellular
proliferation inhibition and in vivo larvicidal toxicity. As determined ill
the last decade, N-tert-N-dibenzoylhydrazine and its derivatives are
known to be non-steroidal EcR agonists that possess insecticidal activity:
the method that we describe here with insect cell cultures allows for the
screening of novel insecticidal compounds based on the interaction be-
tween the 20E hormone and its receptor EcR.
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P-2000 P-2002
Elicitation of Pueraria lobuta (Kudzu) Cell and Root Cultures for Ra- Biosynthesis of Avenanthramides in Chitin Elicited Oat (Aveno sotivao
diolabeling of Isoflavones. ADAM REPPERT. G. Yousef, R. B. Rogers, Suspension Cultures. MITCHELL L. WISE' and Heidi KaepplerK.
and M. A. Lila. Division of Nutritional Sciences, University of Illinois 'USDA, ARS, Cereal Crops Research, Madison WI 53726 and -Univer-
Urbana-Champaign, 449 Bevier Hall, 905 S. Goodwin Ave.. Urbana, IL sity of Wisconsin, Department of Agronomy, Madison WI 53706. Email:
61801. Email: reppertgeuiuc.edu inlwise@wisc.edu
Isoflavone C-glycosides have superior stability relative to isoflavone 0- Avenanthramides are polyphenolic alkaloids produced uniquely in oat.
glycosides, and therefore have potential benefits for glucose homeostasis. These metabolites stem from the phenylpropanoid and anthranilic acid
In vitro cultures of Pueraria lobaor (kudzu) were elicited to improve this biosynthetic pathways. Although numerous avenanthramides have been
desired source of isoflavones, particularly the C-glycoside puerarin. P. described, the three principle forms found in oat are conjugates of 5-
lobata seedlings were germinated in vitro, from which solid callus cul- hydroxy anthranilic acid and either p-coumaric, ferulic or cafteic acid
tures were generated on a B5 medium supplemented with I mg/mL 2.4- (termed avenanthramide A. B and C respectively). Recent studies have
D, I mg/mL NAA, and 0.5 mg/mL kinetin. Cell suspension cultures were shown that these phytonutrients can reduce exercise induced inflamma-
derived from solid callus and maintained on a liquid medium of the same tion of muscle tissue in rats and that they also possess anti-atherosclerotic
composition. with subculture intervals every two weeks. Untransformed properties. In whole plants the avenanthramides are found primarily in
root cultures were developed from roots of in vitro P. Iobata plantlets leaf tissue, in response to fungal infection by Puccinia coronatab and in
and were grown in liquid MS medium (supplemented with I mg/mL the grain. In most oat cultivars all three avenanthramides are found ill
NAA), with subculture intervals every three weeks. P. Iobata cell sus- the grain: however the proportions and absolute quantities are highly
pension cultures were elicited with the abiotic elicitor methyl jasmonate variable depending on cultivar and growth environment. To investigate
(MJ) (100 micromolar. 500 micromolar) and both cell suspension and the signaling mechanisms and metabolic flux of this novel biosynthetic
root cultures were also elicited with the biotic elicitor yeast extract (YE) pathway we have developed a cell suspension system that is responsive
( I mg/mL). While YE elicitation did not improve the isoflavone content to chitin elicitation. Hydroxycinnamoyl-CoA: hydroxyanthranilate N-hv-
of' either cell or root cultures, preliminary results indicated that treatment droxycinnamoyl transferase (HHT) is the final enzyme in the biosyrnthetic
of cell suspension cultures with 100 micromolar MJ stimulated a consis- pathway. Here we demonstrate the dynamics of HHT mRNA production,
tent 247 increase in both puerarin and daidzein accumulation over the HHT enzyme activity and biosynthesis of avenanthramide A in response
control (5.04 mg/g and 2.17 mg/g vs. 4.06 mg/g and 1.72 mg/g, respec- to elicitation with crude crab shell chitin in these oat cell cultures.
tively). Root cultures of P. lobata accumulated significantly higher levels
of puerarin (9.88 mg/g) than elicited or non-elicited cell suspension cul-
tures. and therefore are a pretferred system for producing radiolabeled
isoflavone C-glycosides for metabolic tracking studies on isoflavone me-
tabolism.

P-2001 P-2003
Copper Chloride Elicitation of In Vitro Red Clover Isoflavones. NANCY Cell-free Expression of the Tobacco lectin. D. Breite'-, E. Danielý ý, G. Vanden-
ENGELMANN, Randy Rogers, Padmapriya Vattem*, Jeevan Prasain*, borre', N. Lannoo', L. Jacobsen'. 6. SMAGGHE' and E. J. M. Van t)anne'.
and Mary Ann Lila. Department of Natural Resources and Environmental 'Roche Diagnostics, Indianapolis, IN 46250: 2presentlv: Embedded Concepts., In-
Sciences, 1024 Plant Sciences Laboratory, University of Illinois, Urbana, dianapolis. IN 46278: 1presentlK: Indiana University. Bloomington IN 47405: and
Illinois 61801 and *Department of Pharmacology and Toxicology, Room 'hent University. BELGIM. Email: guy.stiagghe~eugent.be
#456 McCallum Building, University of Alabama- Birmingham, Alabama Previously we have shown that tobacco (Ni(otian tabacum,. c% Samsun NN) plants
35294. Email: nengelma@uiuc.edu exposed to mtethyl jasmonate accumulate a lectin in their leaves that is absent from

untreated plants (Chen el al.. 2002),. Characterization of the induced lectin revealedRed clover (Trio)lium pratense) cell cultures have been previously shown a protein composed of 19 kDa subunits that specifically interact with oligomers of
by our lab to be a significant source of bioactive isoflavones which may N-acetylglucosamine. Cloning of the cI)NA revealed that the lectin is synthesized
benefit bone density, cardiovascular health, and cancer prevention. The as a 165 amino acid precursor which undergoes no processing except for'the clea,-
objectives of this study were to determine if elicitation with abiotic agents age of the N-terminal mnethionine residue. Treatment of tobacco leaves ilth as-
could significantly increase accumulation of these valuable secondary me- monic acid methyl ester for 3 days results in the accumulation of 200 to 301) ýtg
tabolites in plant cell cultures, and provide a useful resource for product lectin per gram fresh weight, depending on the age of the plants. Since these lectinconcentrations are rather low huge amounts of plant material are needed to purityrecovery. Red clover seeds were surface sterilized and 21 d old in vitro milligram quantities of the protein. In addition the purification of tile lectii from
germinated seedlings were used as a source of vegetative explants. Petiole tobacco leaf material is hampered by the tannins present in this tissue, often rc-
explants were used to initiate callus on Gamborg B5 medium with 2 mg/ suiting in a brownish lectin preparation. In an attempt to obtain reasonable amiounts
L NAA, 2.25 mg/L 2,4-D. and 2.12 mg/L kinetin, and callus was main- of a recombinant lectin, an in vitro coupled transcription/translation s.",steln based
tained by subculturing at 4 wk intervals. Suspension cultures were in- on an E. colt lysate was used to express the lectin gene. The lectin sequence was
duced from callus, grown in the dark, and treated with the elicitor copper cloned into the pIVEX2.3d vector which adds a six histidine tag on the C-terminal
chloride (CuCI.) at one of three concentrations 10.005, 0.05, and 0.5 rm) end of the protein, The plasmid wýas expressed in the Rapid Translation System
for I or 3 d prior to the harvest at 14 d. Harvested cells were extracted (RTS), a cell-free expression format from Roche Applied Science. The soluble

protein was captured and purified by nickel metal affinity chromatography and thenwith methanol and analyzed fm isoflavone content using HPLC. Prelim- characterized. Mass spectrometry of the recombinant lectin resealed thai the N-inary data shows that while no increases in isoflavone concentrations terminal methionine was not removed, However. further characterization of fie
were seen in any I d treatments, the greatest accumulations for formo- recombinant lectin revealed that the His tagged lectii is fully functional. Native
nonetin and genistein were achieved with a 3 d-0.05 mM CuCl treatment and recombinant lectin show similar agglutination properties, and exhibit the same
(approx. 135% and 65% increase compared to control respectively), and carbohydrate binding specificity.
the 3 d-0.005 mM CuCI, treatment led to the greatest biochanin A ac- Chen, Y., Peumans, W... Hause, B., Bras. J.. Kumar. M., Proost. P., Barre, A..
cumulation (approx. 25c5c: increase), Based on fresh media volume, the Roug6, P. Van Danmme, E.JM.. 2002. Jasnionic acid methyl ester induces the svii-
peak isoflavone concentrations for formononetin, biochanin A, and gen- thesis of a cytoplasmic/nuclear chitoiligosaccharide-binding lectin in tobacco
istein were 15 mg/L. 6 mg/L. and 3 mg/L respectively, leaves. FASEB J. 16, 905-907.
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P-2004 P-2006
Rapid Screening of Silent Mutations for Cell-free Production of the Plant Lectin Marker Gene Removal During Gene Transfer InVitis spp.: A Technolog-
Nictaba. E. DANIEL I -. D. Breite : L' Jacobsen t, E. J. N0 Van Damme '. and G. ical Approach Toward an Improved Science-society Communication. L.
Smagghe '. Roche Diagnostics. Indianapolis. IN 46250: - presently: Indiana Uni- MARTINELLI L. Dalla Costa 1. Vaccari V. Poletti. and E Guuo
Nersiv. Bloomington IN 47405: ' presentl,: Embedded Concepts. Indianapolis, IN I NELtut A r San lC alladig . V. S an M Gll/di.

11stituto Agrario San Michele all*Adige. 38010 San Michele all'Adige
4027ýý and 'Gbient University, BELGIU M. Emnail: emrdaniel~dindiana edu

(TN). ITALY and :Dipartimento Scientifico e Tecnologico, Unisersitai di

The Nictaba lectin is a chitin-binding protein produced in the tobacco iNicotiana Verona, ITALY, Email: LuciaMartinellia @iasma.it
tabacum) plant upon exposure to the plant hormone .asmonic acid methyl ester I 11.
Nictaba, in its native tfrm, consists of a homodimer with subunits of approximately Proper communication of scientific activity is an essential tool for right

19 kDa each. This tobacco lectin lacks a signal peptide and undergoes no co- or post- managing conflicts among the various actors of the debate on transgenic
translational processing after synthesis in the cytoplasm, and is proposed to have a plants, while the adoption of a bioethical approach is becoming more and
role in certain regulatory and cell signaling pathways in plants I11. as well as inter- more critical. Thus, the scientific community is considering increasing
action with insect midgut tissues 121. As isolating ihe protein from natural sources is
a labor intensive process that yields only a small quantity of protein, a recombinant social demand for safety in plant gene-transfer techniques by exploiting

approach is desired. Recoinbiniant expression levels were optimized by first designing -sustainable" practices based on technological progress and risk-man-

constructs containing silent mutations using the Proteoexpert algorithm software. Rap- agement expertise. We are developing a multidisciplinary research on this

id Translation System (RTSt technology from Roche Applied Science was then used topic. In the laboratory activity, we are assessing potential approaches for
to quickly screen the linear template PCR products generated based on suggestions exogenous gene transfer into grape based on "clean" tools. Embryogenic
provided by the software calculations. The sequence which yielded the most robust calli and somatic emhryos if V. ifera (css. Chardonnay, Brachetto),
expression upon analysis with Western blot was then cloned into pIVEX2.3 d vector. 110 Richter (kindly provided by dr. 1. Gribaudo), and V. riupestris were
Continuous-exchange cell-free (CFCF) RTS technology was then utilized to produce
a more signilicant quantity of protein. The resulting protein was purified. biochemi- co-cultured with A. tuoneliciens carrying the chemically-inducible site-

cally characterized 131 and lound to be biologically active [21. Protein produced in specific cre/IoxP pX6 vector with the Green Fluerescent Protein (GFP)

the Rapid Translation Systeii is histidine tagged. and can be biotinylated or made and the NPTII genes, where the expression of the cre recombinase is

using amino acids labeled with 'N. ''C or 'H. This allows further investigation of regulated by the 17-[3-estradiol. (Construct kindly pro\ ided by The Rock-
the biological mechanisms in which this protein plays a role in both plants and insects efeller University of New York, prof. Nam-Hai Chua). Putatively trans-
either at the cellular or whole organism lesel. genic cultures were selected on kanamycin. and individual somatic em-
1. Chen, Y._ e al., Jasmonic acid niethyl ester induces the synthesis of a cytoplasmic/ bryos were isolated and converted into plantlets. Preliminary molecular
nuclear chito-oligosaccharide binding lectin in tobacco leaes. The FASEB Journal,
2002. 16: p. 905-907, assays showed the transfer of the GFP gene into the plant genome. In-

2. Vandenborre, G. ei al. Effect (if Plant Lectins on Growth of Insect Midgut Cells. diuctions of the cultures on 17-l3-estradiol were performed for obtaining

in In Vitro Biology Meeting. 2006. Minneapolis, Minnesota. marker gene self-excision and GFP gene activation. The fluorescence ste-
3. Breite. D ei al. Cell-free Expression of the tobacco lectin. in In Nitro Biology reomicroscope (Leica MZ16FA) observations gave encouraging results.
Meeting. 2006 Minneapolis. Minnesota. showing the expected GFP gene expression. Project EcoGenEticCom

supported by Trento PAT

P-2005 P-2007
Tissue Culture of Nerium oleander Possesses Cytotoxic Activity for Hu- Transformation of Anthurium with Transgenes for Bacterial Blight and

man Cell Lines In Vitro. N. A. HOVHANNISYAN. Department of Mi- Nematode Resistance. M. FITCH'. T. Leong-'. H. Albert. S. Schenck-. P

crobiology and Plant Biotechnology, Yerevan State University. Alec Man- Moore', and D. Gonsalves'. 'Pacific Basin Agricultural Research Center.

oogian str., I, Yerevan, 375025, ARMENIA. Email: physiol@ysu.am ARS, USDA, 99-193 Aiea Hts. Dr.. Aiea, HI 96701. 2Hawaii Agriculture
Research Center. 99-193 Aiea Hts, Dr.. Aiea, HI 96701. 'Pacific Basin

The plant Nerium oleander (L) is known in the folk medicine. Hot water Agricultural Research Center. ARS, USDA, 99 Aupuni St.c Hilo. HI

extracts of oleander patented as Anvirzel [I were shown to be cytotoxic 96720. mfitch@pbarchars.usda.gov

for human cancer cells in vitro. A technique of oleander callus culture

was developed earlier [21. The aim of this work was to study the cyto- Anthiurium transformation was undertaken to engineer plants for rests-

toxicity of extracts of cultured oleander tissues for transformed cells in tance to bacterial blight caused by Xacttootoicas axoropodi, p%. diefli'lt-

vitro. The following cell lines were used: HT-1080 (human fibroblasto- bachiae and to the nematodes Radopholus simile and Meloidogyne ja-

ma). K-562 (human chronic mveloid leukemia). Jurkat (human T-lym- vanica. Agrobacterium tunewlciepis transformation of embryogenic calli
phoblastic leukemia), PC-12 (rat pheochromocytoma). The results ob- of 'Marian Seefurth' was shown to be highly efficient but "Midori' was

tained suggested that callus extracts were toxic for all human cells used more difficult to transform. Three different A. tioiefoiieni. strains.

but not for the rat cells. This species-specific activity was earlier de- LBA4404. EHA105. and AGLO, were used for delivery of 6 different

scribed for extracts of oleander plant and for Anvirzel. The cytotoxic gene constructs. The constructs were Arabidopyis NPRI, attacin, T4 ly-

activity of callus extracts was demonstrated to be concentration-depen- sozyme, and attacin+T4 lysozyme for bacterial blight resistance, and

dent and to be increased with tissue sub culturing (from 4th to 14th cystatin and cystatin+cowpea trypsin inhibitor for nematode resistance.

passages). It could be likely explained by the accumulation of cytotoxic Each construct resulted in transgenic plants. LBA4404 was used in most
secondary metabolites in cultivated plant tissues. Thus, the oleander cal- experiments. Selectively growing sectors of putative transgenic calli were
lus tissue extracts maintain the cytotoxic activity specific for the intact observed 5 weeks after co-cultivation. An efficiency level of 9 lines per

plant extracts. The results obtained may promote the development of new 100 mg FW of co-cultivated embryogenic callus clumps was obtained

chemotherapeutics of plant origin. for *Marian Seefurth' but <2 lines per 100 mg FW was obtained for

1. H.Z.Ozel. U.S.Pat. No.5, 135, 745. 'Midori'. More than 600 lines were selected from 'Marian Seefurth" but

2. Profwto P. et al. 1994. Plante.o Medicinahes et Plivtotherapie. V. 26. only 42 lines from 'Midori'. PCR, NPTII ELISA. and Southern hybrid-

P.340-346. ization were used to confirm the presence of the selection and/or bacterial
resistance transgenes. Bioassays for resistance to the pests will be con-
ducted on regenerated plants.
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Gienetic Transformnation of 'sCtti i/iis teracrntg oloha (GtAR . S.\N'H I- t.eseloptient Of An Fifficicrnt ¾ ,ooniistnsttesGee I ratisiet Si 'tent~
TA\ VAGi1i0i IHIPAWVALA and Richard A. Dixon. T[he Samuel Roberts fOr Multiple Siseetpotato ('ultisart J. S('Oi'i ,IF.iD. %I. Fleiin. IB. Ifex. M.
Noble Fo uindation, Ard more. OK 734011. Emnail: svae-hchhipawa a(a& QUaiii. C. S. Prakash anid 1). Mortles. Plant tBiotechnoloo\ and ( eninnics Re-
noble.ot'g search Lab (NASA). TuiikeL-ee 1 nikersits Riske~ee-AL 36088. Entail

CY1i1opm iii etao''o lobad)h, comnmon ly kntowan as. (Guar or 'Cluster bea n' atr nacn rlS~ro'tli IC oSClisa large -seeded. drought-tolerant annual legumre. Within the U nited Fctrehacn.¾'oot'iimneitdtanfrffrigglesi el~~PotatoI lpoiiot'o hoioos t. iL- Iali cells and inl itro regeneration of1 trans~eetticStates, fbi s species is prituati l\ growsn in northiernt Texas and soiuthwestern plns asta cetbxgeessVseeiicigad.A Inrn-ttannfia
Oklahoma. (mar seeds produce a high molecular waeight poly saccliaride glucutontilase 'sow-A. u'd-.) gene, Under the itanscriptional contirol (ft' 'aNIV
known ats G star eu in. '[his endospermn-deri xed guinLl contains mnure than 35 rooe. esed as a reporter. ITans Iorniat Iit I requenc\ %Nd 0as i ated hN
9W43 galactomnannan and has the abilIitv to absorb a verv high vol utie of" scoring, ite nitmnber of* blue sctlors e xpressinig Mf.'S act is ii l leaf explatiis of1
wAater resultitig itl a viscous elel 'ahich has found waide use in the food, Beaure`2ard. Jewsel. Rojo Blanco, N('(-58, J6-60. kloganiba. rIJ'-82 155 (ItS
pharmaceutical. cosIIet i c. paper. textile arid oil i ndusistries. S low Is '. Cu ar and Pl-3 , 18846-3, lThe itse of coCen itsat ton ritedia conthaining tighI ~ amn st 12.4-1)
is attainritg the status of' an inrdustrial crop. anld there is a high potential at 2.21 ill/1 elit PIG( or 2.5 ingA (Ci'tiNil in cotaitbtation ithsu loss cxtokittit
for genetic modiificat ion to introduce i ndusstrial ly i mportantt traits in this (BAP at 11.25 in g/t tIes es promotted higher tratutfortttatuoi raltest,it ela itfter
crop. To date, there is only one published protocol for genetic fran sfor- hlormonet- free or 2,4-1) on i ttdiai Pre-culture of esplantis inl MS hasatl itiedititt
itation of' Guar. Like an -other large seeded lee utiieI, (3 tar is alIso s ers prior to infect ion drasttealý dieci eaised tIlie ii Li tiher ol' traits ornires /oines I A
difficult to trailsformn aild a high efflici cu trails format~t ion protocol i's Pliscciisaedtt('l(sio eitdeaei I b(i'Sctsitlttaet

- ~~~~~to those cultured oili ('P1N. Mi t ch hlti'aed set x higl les els of, (Ts '8act ~is furgetittIx needed. We 'aill idescribe protocols for tile genetic transfotrmaltionl Nnt a ireiiiP 184-,us i(io eueadesl t fisli iand rei-eteratiott of tratisgeilic gua pantis. Rootin i f trasforme sho~ts mgiicnl (p --. 0)hge eeso V cii\crptdt ut~r
has pres iOiusix beenl a problem swith this species, and sse describe 'ay tested (Je pI 11fhge e els ofj Blni.t'5, O-0 andJtis 15 i A iittars HIi 101ti and
aroindni this diiftli'LtN ITs'hese Studies form the basis of' a prograitlt to la- ('58. TIS hail ilk lowssts (iA S e xpressiritg areas. I'lhe dif ialtIed ' iosaiitn
cilitate genetti' itlpros'eitent of "Liar for better industrial applications. itute/iis'ieis strain EHAIO 111 sas itpertiir 6W11) ii fatcilitatintg ftle irasiitr iif

iiiil - 'iitti' i genle iisto wetpistato cells thant strain ('58. Thei iiptttili/ed priiiii'ii
'aas usedf to obtainti ranisient t fanttsirtiattioin freifsteticieS latgitig friout 12'; to
8 7 1/( for leaf' explatits oif atll itiltis ais tested. About ý81' of' tile u'eciiseres calli
waere tratisgeti i Imsi hoth ftiid-. atid titll gettes iii a P( R assa%. Resuliting, kata-

sI'ittV11 resistatnt regetterants 'Aill he sth~i'i'ti'stoi PCR. Souiithernt anf R"i'-)
anals ses to test for the presitlie of tifte soil-A -intitri fratisene aitd cotifirnitits
ittiegrafiOtt atist express ott inl thise swtei'tPistat Cililiiiars. Woirk stipportesf hýý
Tulskegei' ('tisersits. NASA andt~ V SiA.

P-2009 P-201 1
A u5 rb i 't''ill- inei ated Ciotston Transformiationi and Ree nerat son-Us'- Assessmlent oif -'gr'ohio Itsiii -iidi ii rast smsirat io MethNiiods: Stiil-
ing Sucrose as Carbobs drate Source anif Selectitig of' Tratiseenics 'awith plifx tthl tile Iniductioin Protcess atnd F'actors to ('ontsider inl PlautllStraitt
Katlamscin Selection. S. SI'BBARAO. J. Laston. N. Sidiirosa. L. 'Tati. Competence Selectioin, AN WAR A. ALSANABANI. (autla A. B01.xI aid
J. Viashan, E. Jakse, and D. Duncan. Monsanto Cotnpan%. St. Louis. MO Ailthotix Attangat. Planit anid Soil Scietnce, ANlabamla A&IM t nix rsits,
6301I7. Enia i I: sit Libha ~. sstbbarao~iii tnnoi sitito doii Normal, AL 3576)2. EmnailI saitabait(cr ahitslittioyl
Cotton ( Gos 'spitto hirstoutit L. iI is an i npomiatit crop 'a'oridx ile for te x- Agriobi(tc'ui'ittnti- tied i iteilI rtttilftirLIati on is thle titostctttit C IIIIII 1Metho d iut-
tile protductOiln. The inttrodiuctioti Lif' inisect resi stanuce genfes ¾ BsilI ard" 11 rentiv in use for plantt getiet ic translorniatioti. Howe'esr. tranisformtationi
Cottoti anid herbii'ide resi stance genes I RR Flex"I Cotiton),I has mtade it meithods are as mtany~ as r epoirts of' i nduiction atnii sonie are mttore ittip1 i -

atincreasingl I sal sableisliieeia 'ip r bt'uiiticia cated than othler,,. 'To simnpl il f I ainduii ctitoit protoi'ol, 'awe i i'esiigstt ei
tran sfotrmiation of eotitoit cult i ir Coker 1301 itas beeit achiees viisia somtatic 'ahether the bacterial tiediu ii INIUrasligte & Skioogi. A en ibscieri ii Ill Malit-
em brogoetiesi s and iii \ itril re'1etifration fromt Selected calluis t issuie. Stud- ni iii Med i umi IAM NI anii de ioiit ed distil leid 'a teri()i)W use ito sisi o t
ic s base inrd iciated isirbi hx irate Soutrces suicit as ci uLcose MtiId multi se liatse Agiiohos'merjioi rhi iigeti~s' stratit 'IP ~'Prioir to intoculIat io wiotl' imtsfttpact
been 'a delv used inl callIns intduct ion of cotton. swith sucrilse beitig Lised its \irulence as nieasured bs hairN roiot indudctiiiton Ollease ii) /i-ýti/tttIi
dunring megenerit isin. Thle use Otf Sucrose in call us indutidont i Outf iottontt and spioto-i 'Istiii. Root intduc~t ion freqi eni'x waas oth sicmifi tarittl% diifferenttt as
product ion of trattsgenit i plaitis Li siti Kattarn ciii (Karl)t a s tilie selectaible a 'u nitittn of' tite pre-i ttinocI attoit iultuItre rnteil. tin. Whieit baucterialI cells
mtiarker, hast been tested at Monisanto. St. Louist. A ranee of' sucrose les els 'acre used directl\ from sitlid -\MM tttedilIIIti cotmipared iti bacterial cells
I fritin 01.i g/l to 31) g/l. ii aidditioni to 3(1 /I g'Lsicose has c beetn testeid. trainsferred into 1D[W usinig its i stainis. NT232 anid ('IP sc founttd that
Sucrose le e Is otf' 0. I g/l uIP iii 1. . /1) . iii addi tion itt tile eIL ctiSe, wxere the opt imai pre- t oculatioil medi umn dependedl bests\ iott the strain itof A.
shiowsn to be optimial for Callus production. 'aith 5 g/l ito 31) g/l Sucroise ri'/ticneA'i.s used. Sirstin CIPt wias itiore efftective t531,, t'reIiCIettc Of hairs
(aLlting 'aiwith the glucose)t being detrimt'eiital. Kstnariti xii les els of' 41)511 root iniductioin) if' t ransferreid into iw aater andi less effect ise I 71 I it' takent
and 611 tug/I 'aerc testeid withi 41) tu/I showsitig ilo iegafis C effects on directis from solid ittediumr. 'ahereas straini NIT232 isotrked better if iisi'i
calluis protlif eratiott antd selectiosn. As at carbohydrate soiutce. sut the opt intial di rectlv frttm stilid tied iu tit67"31 antd isorkeid potl irkt' fUseidfit I tiO l lit ili
lesel s, stucrolse has shtoiwni no detrimnentalI effect oil ciailu Insitduci'ttn or otn mtedi um ii I31 Y'.We proipo se fiat indultcttion fr-eq siCc iies reported ill tilie
regenlerat ion. Hesalthiy, green, GU(S psisiti se plaitis. 'ai th a single copy lot li terature fuor s ariilus A. ri'/togee. t' xlrainis iciul d be itis lead inrg if tile
the oeeme otf interest hasve beeti obtaitted. Fertilitv is being CS Ialuaed iii strains wiere nott gixeti preferaible iconditions iii auchiiese pttttial \sirtlciete
the greenihouise. prioir to intoculaitioin. Mtrcoeti ri, eci'lltigiiai intformtationi conierniting tile

strains could pro\s ide citLies iii the oiptttimumi prottocol f irt- itilducitio as 'aelI
asthe matchinig and select iton purocess Io t- rstri itt >pe/pi ant speci'es citit

petence.
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P-2012 P-2014
Itt Vitro Propalgation of' SilIser Maple. VI CKI M AG NUCSSON and We nhao Opt imtizat ion oft Regieneration in Pohtt/outi pimiatno IL.)Pjctrrc-a Ploten-

I)ai. Departntent of Plant Sciences. North Dakota State Univ ersit . Fargo. NI) Pal Biodiesel Plant Using Tagulchi Approach. B. SRINIVAS and S. Rani-

58 105. Email: xxenhao.dai (o1ndSt.edul gopal Rao. Department of B iotech nology. S reen idhi Inst ituteC of' Science

Silver maple I A Cr .iO /tarmtto L.) "ias inicropropagated using ax iilary httds and TechnologN (SNIST), Yaninampet, Ghatksesar. H-lderahad--5l13111

110111 a Mature silvser maple tree (-, 25 years old) grown in IFargo. North ARP IND1)1A. Emtail: hsri nivas (a sn ist .com

D akota. Shoot tips (- 1.0 cm ) were e \cised from fast-grossintg shoots and The potential of' seed deriv ed oil of Pongait auo ptitofo (L. ) Pierre F-a-
sUrtadce sterilized in 701) ethanol for 30) seconds tolloxxed hy immersion itt baceac) was rediscovered and recently has tiained tremendouIs ito portance
10(7'4 Clorox (0.6'4 sodi umt hvpoch lorite for 15 to in. Tips were rinsed three asaexlensorefBidel.W nuedsBodse.Ptooj
timres in sterile distilled water and blotted dry with sterile paper towels. SUr- oli x-nrclaiicenrehutwt evltl atclt
lace- steriIi ied Nhoot tips were tinserted into the initial tmedi um to[I irash ige and oi isoye-Ich ainucenrehutwt eyltl ~rcult

matter and hydrocarbons. Mlost remarkable feature of this oil is that it
t25 SUppletoented wsith 2.5 toM BA I. Tissue cultures "xere mintie adsntetaro loietohe, . .Pn't

ttil'Cuner cool-white fl uoresceint light wxith a I 6-hr photoperiod aitd ad oetcrndixetothatmfosplhere. Pnaio oil is converted

stuhcultured every 4 weeks. All miedia (intitial attd proliferation descrihed he- into Biodiesel by transesterilication and is hlended xw ith diesel for its use

low ) were Supplemented wxith MS vitantins, Y34 sucrose and 0.65 174 agar andl as fuel. Owing to its huge market potential as a source of' Iiodiesel.

adjusted to PH 5.8 hefore autoclavi ng. To control coti ailti nation, PPM (Plattt enormous planting mnaterial is required to raise Potgontio planttat ions.

presers atie mixture. P(CT Inc. Jefferson Place, Washington D.C.) scas added Although conventional muethods Ol' Propagation x ill contribute to sIotnic

to the ttedliutm in the firt stIour suhI)u liUres. Tissute cultures appeared stable extent., it vitro propagat ion wx ill sUpplerrient to a m~aJor e xtentt. To idenitifIs

attd] pathogen free aftr subCUl tori nt in thle aforemtent ioned mneditn ot'for 4-6 high oil yielding gntpes of Poniioaitia. goermplasmn has been cotllected
months. The effect of has il mediunm attd plant growth regulator ) PGR I on fromt vaniou s locat ions, and plantations are heingt raised. Its biochemincal
silvecrimaple prol iferation wxas ins st igated. The max imumt proliferation rate and mool ecu lar characterization pertaining to the oil N ield and quali ty is

-3.0t was achiev ed by being cultured itt NMS containing I M1 f-00 BA - 01.1 in progress. Present study reports the results, of optitoiiing in v itro re-

p.M thidia/uron (TL)Z) -t01 IL p intdole-3-butyric acid O BA t. Nlicrocuitings ueainin Poll~oi sn auh ttstclapocI.Rgnrto
wxere in vitro rototed in tts in-tree haIf strenoth MIS tied ium after hei gpt Ied intluetc i og paramoeters viz., type & age of' the cx Plants, its orietitat ion
in htallf strength MS medi ti1 wisith I113A or naphihaleneacet ic acid N A A). lIt onito the moediutm, ty Pe Of toed i u t and 'ph\tohiortoone cotncentrationi were
vitro rooting, rate xxas titfluectecd hs ausin concentration attd pulsing tinte. studied. Ani L~ orthogonal array (QUALITIEK-4) was used to ohserv e tlte

The oaxiou o rotig pecenage ~ 1())' an roo nonhe ) 25 rots initeract ion effects atid to idlenti fy the v ital fatctors goveriting the regeit-
per cutting) resulted frontt 3-da\ Pulsitng with either 5 to 2-0 m1M IBA or NAA. ertinssem nefcittadrpouibeegeainssttin!o-
Rooted plaints were transferred to flats lilled With Sunshine Mix #1 (Sunt Grito itouigiootr mrodrvdctldnr xln a tn

Horticulture Canada. lI1). Seha Beach, AB. Canada) and covered with clear daiedThrsutobind ndheitacittfftsxilhed-
plastic tops. Alter otne wxeek, the cox ers wvere graidually removed idoring the cussied.Threutoaidantleneaconfetswl eis

follow~ing- ote-sveek periotd. Surv1-iviig plantt, were potted mintt Suitshine M~ix
#1 and grosn it li the greenhouse.

1)-2013 P-2015
Ilt Vitro Specificity Exhihited hy I-untgal M ycitbionts of Spiroithetltesor- CallItts Establishmitent and Shoot Prol iferat ion in JOatrt)//ti (ti1-(t lix: A

h/otto )Orc hidaceac ) withini the Congener Sýit/otritecs brei-c4bri-i. S. L. B i tdiese I Plant Through Nodal Explaiti Culture. S. K. TI\WARI. P K.

STEWART and M.E. Kane. Etiirontnental Horticulture Departmtent. ShUksla"". Atoit Paride\, and NI. P. Goswami. Forest Genetics. Plaint Prop-

'nitsersi ty oif Elorida, (iai ness ilIle, Fl,- 32611 I. Email: sstewart a ifaS.tlfl. agat ion & Bititechnology Div isiott State Etorest Research IntStitt iite. Pit-

editi Iipathar. Jabalputr, MP. INDI A attd ** Director SERI. Jahalpur. Etoail:

Eungal specificity xxithin the Orchidckeae has heen cionsidered contrit- rkiiil6areiftiilciýsdrCfeilrnIcm

versial for ritanv y ears.. Differences in fungal specificity during germni- Callus establishment through ntodal explants and shoot pritieration

nationt itt vitro versuJs in situ have leaid somne to cuinside'r orchid fungal through callus in Ja/orup/nt curt ox is dfifflicLlt due to ltt of proh lent relkited

specificity as generally low: however, others have suggested that speci- tot endogenous contarmtnatiott attd preseitse of' phentolic compopunuds itt

ficity. especially in vitro,. is surprisingly high. It appears that fungal spec- explants. Hitwes er. an in vitro protocol has heen successfully developed,

ilicitv may he glenus or species specific. Ati itt vitrot symhiottic seed tier- when the ntodal explant was asepiticall\ inoculated iii MS culture toedi-

m iniation ex peniment iwas designed to examine fiungal specifticity of an Utn. Various cotttbi nat ions attd contcentratiotns if' cvtokin inis antd autxi ns

ritdangereil Elorida terrestrial orchid,. Stii-antie~s bretikatbriS, Uisi ng fungal helping itl inducing call us formtriontot atti shoot prol i featiott fritom ex plants

toyeitbiottts isolated frutn the endeittic congenter S. fioridttit. Itn a screen were tried. However, massive and ptriofuse greent callus xxas itnduced whent

of four furittal itycohiottts. isolates Silui-305 (75. 1%, Sflo-3116 (73.l1'4(). MS culture mtediunm was suipplemented with BAP 4.01 itig/It xxith 2.4-I)

anti Sfiut-308 (8 I .3%' ( all orionitati ng frttm S. fiorithtito supportred higher 1 .11 m/It within 3 tut 4 weeks of culture perfiod. The callus swas fragile

percent germnitation. xx hereas isolate Shrev -266 (66.7%/ ) (originating froto itt iatutre. Shotut proliferation fruit] callus xx as inducedl when MS Cultutre

S. ht-evilobri~s) Supputrted lower percent gertminatiotn. However, only sit- mtediumo was supplemnenteil wxith BAP 5.01 tog/It and IAA 3.01 ttg/lt. On

late Sbrev-266 suppoirted protocormn dev elopoettt to Stage 5 (leaf expan- an average. to 6 greelt attd healthy shitits were induced frouit callus

sum I after 5(1 d in CuLIlture. All other isolates uonly supported Stage I ittitai Ilv. Whent thIe callus xxas su bculItureid ott the samre ciomtpotsitiott. lthe

gertmination. 'These findings suggest S. flo,-/dantt mtay he specific for a Shtoot Mtultiplicationi rate increased and otn ait as arace. 7 to 8 shoots wsere

certain nticrotitra. atid mtay he intdicative itf' the etsdetoic status otf .5 induced withtintiouir weeks Of' Culture peritd. Gireeit antd tealty shootis

flor/i/otto to twit sites iii north-central Elorida. witht 3 to 4 ntodes were harvested attd shifted lto polyltus Unider htigh
houitid contdition for ex vitrot rootin5g. Thte plantt establ ishtmient rtae was
62 percentu.

In I itro Bil/wXlog' Aieito.' -3--A -1 hracts



P-2016 P-2019
Recovery from Gross Apical Damage in Dicotyledonous Seedlings. V. Effects of Auxin Inclusion During Indirect Shoot Regeneration in Model
GABA., S. Amutha'. K. Kathiravan . S. Singer. L. Jashi', 1. Shomer-, Plant Species. M. J. BOSELA. Department of Biology, Indiana Univer-and B. Steinitz'. Depts. of 'Plant Pathology, -Food Science, and ' Plant sity-Purdue University at Fort Wayne. 2001 F. Coliseum Boulevard, Fort
Genetics. AROVolcaniCenter. POB 6 Bet Dagan 50250, ISRAEL. Email: Wayne, IN 46805-1499. Email: hoselamtcipfw.edu.
vpgaba@volcani.agri.gov.il In general, the effects of cytokinins and auxins during in vitro organo-
Normally decapitation of a dicotyledonous seedling at the cotyledonary genesis in plants are antagonistic, with cytokinins stimulating shoot re-stage ex vitro results in seedling death, as there are no other shoot apical generation and inhibiting root differentiation, and with auxins having ant
meristems to resume growth. Only a few dicotyledonous species can re- opposite effect: i.e., promoting root formation at the expense of shootcover from complete decapitation and regenerate a new shoot. However. formation as first established by Skoog and Miller in their classic research
if at the cotyledon stage, following removal of the apex and a cotyledon, on morphogenesis in tobacco callus cultures (1957). However, in the case
a cotyledon is left attached to the hypocotvl, after a few days regeneration of direct shoot regeneration, where cell dedifferentiation is required priorof a new shoot occurs from the damaged area at the top of the hypocotyl. to organogenesis, shoot yields and growth (elongation) are generally ia-Histological and scanning electron microscope studies show that there is proved by the inclusion of small quantities of auxin. In fact, for some
no pre-existing meristem in the area from which regeneration is observed, plant taxa, direct shoot regeneration appears to require that the regener-
The regeneration response usually requires the presence of at least half ation medium is spiked with auxins. In contrast, the roles of exogenous
of a remaining cotyledon, and has been found in a wide range of dicot- auxins during indirect shoot regeneration: i.e., from undifferentiated CtiI-yledonous families (Annonaceae. Convolvulaceae, Papaveraceae. Chen- tures, have been less well studied. Towards this end. we have recently
opodiaceae, Compositae. Umbelliferae. Solanaceae, Linaceae, Malvaceae, initiated a series of experiments to assess the effects of auxin spiking
Cruciferaet. of several major clades (Magnoliales, Laurales. Ranuncula- during shoot regeneration from callus in tobacco and aspen. In prelimi-
les, Caryophyslales, Asterids. Rosids). Similar regeneration has not been nary experiments auxin spiking has been associated 'A ith the induction
observed from monocotyledonous plants. Organogenesis is always from of shoot vitrification (waterlogging) in both species. In aspen, auxin in-the same small area at the center of the apical part of the hypocotyl. clusion has also been observed to antagonize shoot morphogenesis, fa-
Curiously, leaf primordia are regenerated prior to the production of a woring the regeneration of non-elongating rosette shoots with small swol-shoot apical meristem. Most species regenerate a number of abnormal len leaves. However, the initial experiments evaluated only a limited num-
leaves ([-4) prior to the resumption of normal leaf production. Most of ber of auxin types and concentrations, and beneticial treatment combi-
the apically damaged plants regenerate a single shoot, enabling resump- nations may have been overlooked. The current experiments include a
tion of a monopodial growth. Ploidy level is not changed in the newly greater number of auxin types and doses (concentration), The effects ofregenerated shoot. The relevance and implications of our results to in !3-lactams, such as carbenicillin and penicillin, which are spontaneously
vitro systems of adventitious shoot regeneration ws ill be discussed, degraded to phenylacetic acid. a naturally produced plant auxin. in plant

tissue culture media, on adventitious shoot regeneration are also being
assessed,

P-2017 P-2020
In Vitro Propagation of Rare and Disappear Plants. 0. I. lsaeva-, M. P. Time Course Study of Turmeric ((urcuma longa L.) Microrhitome Desel-
MUMINOVA', I. N. Grigina , and Sh. S. Khamrakulos . I Institute of opment in Large and Small Vessels of Liquid Media with Varied PGR Con-
Genetics &PEB AS of UIbekistan and `Samarkands' Botanical Garden, centrations. JEFFREY ADELBERG and Matthew Cousins. Dept, of Horti-REPUBLIC OF UZBEKISTAN. Email: mmuminova@yahoo.com culture, Clemson Universits. Clemson. SC 29634. Email: jadlhrg-clemson.

eduThe monograph "Flora of Uzbekistan" listed about 4500 kinds of wild
supreme plants. Among them about 400 are rare, endemic and relic plants, Turmeric was grown on MS liquid medium with 61,; (i/s, ) sucrose in smallThe more desirable species are slow and expensive to propagate by nat- (18(-ml) jars for 6 weeks and large (6-I) rectangular vessels for 23 weeks
ural or/and traditional offsets. The goal of this investigation was to de- with three concentrations each of BA (0. 0.32 and I fLM) and Me-ia (M. 5
velop reliable procedures for multiplying Allium saliva by tissue culture, and 16 l.,M) in nine (303) factorial combinations. Optimal multiplication rate
Bulbs were surface sterilised with commercial bleach ACE for 7 to 20 was 5.2X for 28 days regardless of PGR combination. After 28 dass. sucroseconcentration of medium was about 5%ý and began to rapidlN decrease. Theremin. The sterile explants were placed on hormone free Murashige and were 95% linear correlations between biomass (dry and fresh) and media useSkoog basal medium (MS) or on MS supplemented with growth regu- (sugar and water) in small vessels. Growth rates for leaf and root increased
lators (5.0 to 10.0 mg I -I adenin, 0. 1 to 0.5 mg I -I kinetine, 0.1 to 0,5 over 6 weeks, hut wsere delayed b\ Me-Ja. In small vessels, the mass ofmg I -1 3-indoleacetic acid) and cultivated at 24 CC with a 16 h photo- primar\ microrhizomes increased at a constant rate regardless of PGR treat-
period. The greatest shoot formation was obtained from the highest level ment. At all PGR concentrations biomass (fresh and dry) at 6-weeks in large
of adenin with IAA. The medium stimulated optimal shoot and bulblet vessels was 501% greater than the small vessels (adjusted proportionate)) byformation, medium volume) although there was little shoot bud tultiplication I .2X (in

large vessels. After 6 weeks, 27% and 18%(- of the sugar, and 474 and 37/
of the medium remained, in small and large vessels. respectively for all PGR
combiinations. Long-term grosth in large svessels was maintained by periodic
media supplementation. After 14 weeks, leaf and rhizome growIth wsas unaf-
fected by PGR and root growth was inhibited by Me-Ja. During the 23-week
period, leaf and root growth rates declined, but rhi/ome mass increased at a
constant rate. The rate of rhizome mass increase Aas a consistent 26 mg fresh
and 4.1 mg dr, mass per explant per day for nmall jars over b-weeks and
large vessels over 23 weeks, At termination, leaves were 6.4' . roots--5.9"'.
and rhiiomes-16.01%- dry/fresh mass, indicative of active accumulation of
stored carbohydrates, Most of the original explants developed secondary rhi-
zome "lingers" bh the 23rd week. Microrhiiome deselopment was dependent
on time in culture, sugar and wsater uptake. but not influeMIced b, the PGR's
tested.
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P-2021 P-2023
Miniature Sensors and LED Lighting for Advanced In Vitro Experirnen- Identitication and Cloning of RAPD Markers Linked to WA CMS in Rice

tation. L. K. TUOMINEN, D. J. Smith, A. G. Vermaak, J. C. Vignali, M. (Or- zva sativa L .A. AHMADI KHAH and G. I. Karlovs . Tiniiriaze%

J. Mischnick. and R. C. Morrow. Orbital Technologies Corporation, Mad- St., No 44, Dept. of Biotechnology, Russian State Agricultural UnixersitN,

ison, WI 53717. Email: tuominenil(aorbitec.com Moscow. 127550. RUSSIA and -Beheshti St., Gorgan University of Ag-

While much experimental work in plant biology includes known and riculture & Natural Resources. IRAN. Email: ahnadikhah(&narod.ru

tightly controlled environmental parameters. tissue culture experiments The cytoplasmic male sterility for wild-abortive (CMS-WA) is widely

hae largely been exempt friom this requirement due to the difficulty of used for the development of neA CMS lines to use in hybrid rice breeding

aseptically introducing sensors into the culture volume. As part of the programs. CMS has been assumed to result from the interaction of cy-

development of a prototype Aseptic Plant Culture System, we have toplasmic components with the substituted alien nucleus. Numerous stud-

worked to develop and/or modify miniature environmental sensors for ies have focused on differences in mitochondrial genomes betveen ('MS

use in sterile culture vessels. Testing was conducted to verify that light, lines and their maintainer counterparts. However, the high degree of poly-

humidity, temperature. and gel moisture sensors could stand up to re- morphism between the CMS line and its maintainer mitochondrial ge-

peated autoclave cycles without detrimental effects such as moisture in- nomes makes it difficult to identify the mitochondrial factor controlling

trusion or reductions in sensor performance. High-density LED arrays male sterility. Mitochondrial DNA fragments oftwo nearly isogenic lines

have also been developed for use with small (Magenta-sized) culture of rice (Neda A & Neda B) were amplified by RAPD primers. Two

vessels. A single Science Light Engine can provide up to six different polymorph markers were cloned, sequenced and, on their sequence se\,-

peak waselengths ranging from near-ultraviolet (400 nim) to near-infrared eral SCAR primes were synthesized and tested on the DNAs from several

(7301 nm), and each wavelength can provide a maximum output of 300 CMS lines (A lines) and their corresponding maintainer lines (B lines).

micromnol/m-/s. Internal, aseptic sensors and adjustable LED lighting will Results of PCR amplification with the newly designed primers showed

pro\ide the foundation for a novel. versatile experimental system that can that one SCAR marker finely could detect the polymorphisi between all

bring increased precision and knowledge of environmental conditions to CMS lines and their corresponding maintainer lines.
tissue culture experimentation.

P-2022 P-2024
Germination and Plantlet Regeneration of Encapsulated Somatic Embryos Marker-assisted Progeny Test for the Use ii Mapping Experiment. A.

from Transgenic Grape (Vitis vinitfra L). N. K. NIRAIA"' D. K. Das , AHMADIKHAH'' , G. 1. Karlov., and V. S. Sheveloukha'. Titniriazes

M. K. Reddv P. S. Srisastava", S. K. Sopory-. and K. C. Upadhvaval. St.. No 44, Dept, of Biotechnology, Russian State Agricultural University

'School of Life Sciences. JNU. New Delhi 110 067, INDIA -' ICGEB, of Timiriazev, 127550. Moscowv, RUSSIA and 'Beheshti St.. Gorgan Unli-

Aruna Asaf Ali Marg, New Delhi 110(1 67, INDIA, and 'Jamia Hamdard. versity of Agriculture & Natural Resources. IRAN. Email:
New D)elhi 11 0(1621 INDIA. Email: nkLnirala@yahoo.com ahmadikhahla narod.ru

Grapes are xegetatively propagated through cutting (nodal) but the cut- Molecular markers are useful tools in improserment of plant sarieties and
tings cannot be stored even for a day due to infection. Thus synthetic proside nes opportunities for marker-assisted selection (MAS). One in-

seeds appear to be a better alternative for rapid clonal multiplication and portant step in molecular mapping experiments is having a statistically

for genetic improvement of grapes. The rice chitinase gene construct un- large power: that is a large sample size including two border recessive

der the CaMV 35S promoter was transferred to grape (Vitis viniera L) and dominant individuals in the studied population. Since usually the
cv. Pusa seedless using Agrobacterium mediated transformation system. genotype of one of them. for example recessive group directly is mea-

The transformed plants were tested for the presence of the chitinase gene surable from phenotypic tests., but that of another stay still unknoss i, thus

using PCR and Southern blotting. One of the transgenic plants was se- to overcome this problem we propose a marker-assisted progeny test so

lected for the production of synthetic seeds. The coty ledonary-stage so- that one can obtain the genotype of any segregating plant froim the mo-

matic embryos (5-7 mm in length) originating from leaf explants of grape lecular expression of its progeny with high decision. The decision and

were encapsulated individually in 21Y/ alginate gel mix with 0.6(J/ acti- the number of progeny to be tested are based on the marker nature (dom-

vated charcoal. Artificial seeds were germinated successfully oni agar me- inant or co-dominantl, the phase (coupling or repulsion) and the most

dium containing B5 macrosalts (hall' strength). MS microsalts (full important one, the distance of the marker to the gene to be mapped.
strength). 3% sucrose and 2.9 mM GA. The percentage of germination Assuming that our segregating population is a F, cross, we have to iden-

of encapsulated somatic embryos (ESEs) showed higher than that of non- tify a molecular marker tightly (<5 cM) co-segregating with the given

encapsulated somatic enibryos INSEs) of the same size on the same me- gene in recessive mapping population. then using the tight marker iden-
dium. The percent germination of ESEs showed an increase when the tiffed at first step we must genotype the .. ) F, progenies of remaining

medium was supplemented with quarter strength B5 macrosalts and L- individuals in the population. Therefore. from the F, progeny genotype

glutamine. It was also found that ABA had no significant influence rather it is possible to deduce the genotype of F individuals. The approach "ill
resulted in 4-week delay in germination. Growing the embryos on the be discussed later.
full-strength B5 mediumn containing sucrose + ABA for 4-6 weeks prior
to encapsulation helped the encapsulated embryos to store up to 90 days
without loss in their germination potential and the capacity to regenerate
into plantlets. Well-developed plantlets regenerated from ESEs were suc-
cessfully established in soil.
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P-2025 P-2027
Characterization of Populux. tremuloides COMT, 4CLI and 4CL2 Gene Abstract has been `sithdrawsn
Promoters to Identify Regulatory Elements. E. ANINO, S. Blumer, P
Pechter, S. Harding, and C.-J. Tsai. Biotechnology Research Centre,
Michigan Technological University. 1400 Townsend Dr., Houghton, MI
49931. Email: eoanino(a mtu.edu

The phenylpropanoid pathway supplies a wide range of secondary com-
pounds that play important roles in plant growth and development. Two
major classes of phenylpropanoid products are lignin and flavonoids. Lig-
nin serves as a structural component of cell walls and plays a major role
in plant defense. Flavonoids form a large class of phenolic compounds
associated with stress-induced responses, signal transduction, symbiotic
interactions and reproductive-related lunctions. The diverse functions of
the phenylpropanoid products make this pathway a target for genetic en-
gineering. Our study aims at identifying cis regulatory elements that are
important for spatiotemporal regulation of phenylpropanoid gene expres-
sion. Promoters of three aspen genes, encoding caffeic acid 0-methyl
transferase (COMT), and 4-Coumarate: CoA ligase I (4CLI) and 2
(4CL2), are targeted for this research. 4CL activates the hydroxycinna-
mates to their corresponding high-energy CoA-esters, with the two iso-
forms, 4CLI and 4CL2, differentially involved in lignin and flavonoid
biosynthesis, respectively. COMT. on the other hand, catalyzes the 0-
methylation of 5-hydroxyconiferaldehyde specifically for syringyl (S) hig-
nin biosynthesis. We have generated independent lines of transgenic as-
pen, harboring serial promoter deletions fused to a GUS reporter gene
for studies aimed at identifying the putative regulatory elements. Histo-
chemical analysis of the transgenic aspen have revealed various tissue-
specific GUS expression patterns. COMT and 4CLI promoters show xy-
lem and phloem specific expression patterns, while 4CL2 promoter dis-
play an epidermis-specific expression. The 4CLI promoter is strongly
induced by nitrogen stress treatment.

P-2026 P-2028
Suppression of Phospholipase D in Soybean Seed. JUNG-HOON LEE. Development of Transgenic Rice Using Electroporation Technique after the
William T. Schapaugh'. Xuemin Wang", and Harold N. Trick:. 'Depart- Vacuum Treatment. SEA-KWAN OH , T, Hagio-', A. Sunaga , K. Konaga.a'.
ment of Agronomy and 'Department of Plant Pathology. Kansas State S. KamachiF S. Ando-, M. Tiuda', J. Mochizuki', Y. Tabei. and H1,-Y. Kimn.
University, Manhattan, KS 66502, and 'Donald Danforth Plant Science 'National Institute of Crop Science. NARO, Tsukuba, JAPAN; :National In-
Center, St. Louis, MO 63132. Email: hnt@ksu.edu stitute of Agrobiological Science. Tsukuba, JAPAN; and 'National Yeongnam

Agricultural Research Institute, NICS. RDA. Milsang. KOREA. Email:
Post-harvest degradation of phospholipids deteriorates the nutrient quality ohsk7 (aaffrc.go.jp
of oil during the long-distance shipment or long-term storage of soybean
seed. Phospholipase D (PLD) may be involved in the first step of phos- e h mpture seed oforiesion ectnroeorat ion atly teliie io
pholipid degradation. To preserve the amount of phospholipids in soybean treatment. This technique Asas invented by Dr I. Hagio et al.Q2(04) lPatentseed, we have made a RNA interference tRNAi) and an antisense con- IApplication No.: PCT/JP03/08937). Two early-m1aturing varieties Of* rice were
structions using the soybean phospholipase D (SPLD) gene. A 1300 bp used. The\ were 'Kitaake'apanese sariily) ad "Milvane 201'tKorean va-
SPLD sequence was used to construct a RNAi and an antisense structures riety). Mature seeds "sere soaked in water osernig'ht at 25-28. Then the seeds
under control of soybean seed specific 'beta-conglycinin' promoter. Soy- were soaked in electroporation buffer for about 3 hours under the condition
bean transformation was performed via the particle inflow gun (PIG) on of reduced air pressure. Electroporation was carried out with a CUY-21
three cultivars, 'Fayette', 'Flyer', and 'Jack' and transformed cultures (NEPA GENE Co., Ltd, Chiba Japan) in a 1.0 cmi-`side cusette or 2tnl-ntt-
were selected on hygromycin. We have produced ten independent PLD crotube containing 1.0 ml of electroporation buffer. The electroporation buffer
suppressed soybean lines. Based on western blot analysis and enzyme basicalls contained spermidine, calcium chloride, PVP, Silwet 1.77 and lt0ttg/
assay, transgenic soybean seeds were observed to express lower level of ml plasmid DNA which was pWl-H5K harboring liptll gene (Ugaki et al.
SPLD protein and enzyme activity than non-transgenic controls. Ninety- 1991). In some experiment cellulase concentration was investigated to raise
two lines of T, transgenic soybeans (pSPLDi) and T,, transgenic soy- the transformation efliciency. Fift\ titnes of electric pulses (50 s/cttm, 50 or
beans (pSPLDanti) were planted at KSU Ashland farm, Kansas, on 21st 75 ms/pulse) were applied in one experiment. Alter the electroporation the
of June. Using PCR and southern blot analysis to identify the gene of seeds were incubated in water supplemented with tl.55i PVP tor several days,
interest, we have selected homozygous lines (8 lines), segregating lines and the% were transferred to selection medium cotntaitlittg geneticine sulfate.124 lines), and non-transgenic lines, The Hitdl d is s In our first trial, live geneticine-resistant plantlets were regenerated otit of 5M)1)
ilar to the T,, plant digestion pattern, however, some different banding seeds in 'Kitaake'. and four geneticine-resistanl plantlets were regenerated out
patterns were observed among the To soybean plants. We will continue of 50t seeds in 'Milyang 208'. Presence of iprlI gene was contirted by PCR
to analyze these transgenic soybean seeds from the field test and deter- analysis in some plantlets. The putative transgenic plants are growt it the
mine 5' major fatty acid contents. phospholipids profile, ,SPLD enzyme greenhouse in order to prepare for Southern blot analysis and ads ance to the
assay as well as western blots. The results of further research will also next generations (T,). We will report the details ill our poster.
be discussed.
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Plant Transcriptional Responses to RDX (Royal Demolition Explosive). WHISKERSr"-Mediated Transformation of Cotton. J. R. BERINGER, L.
MURALI R RAO. University of Tennessee, Department of Plant Scienc- W. Baker, C. Clifford, A. Millet. A. M. Palta. D. Pareddy, T. Strange
es, Knoxville, TN 37996. Email: mraghave@utk.edu Moynahan, L. Schulenberg, and J. F Petolino. Dow AgroSciences, LLC,

Nitroaromatic compounds such as RDX (hexahydro- I .3,5-trinitro-1,3 9330 Zionsville Rd., Indianapolis, IN 46268. Email: jrberinger@doA,.com

triazine, Royal Demolition Explosive or Research Department Explosive), The adoption of transgenic cotton varieties expressing insect and herbi-
TNT (2,4.6-trinitrotoluene) and HMX (octahydro-l,3,5,7-tetranitro- cide resistance genes has steadily increased in the decade since their
1.3,5,7-tetrazocine) are important contaminants of the environment and commercial introduction. Agrobacterium has been the most common
are released into the biosphere almost exclusively from anthropogenic method of introducing these genes into cotton: though, alternative meth-
sources. These compounds are generally recalcitrant and remain in the ods of transgenic production may still be desirable. Microparticle bom-
biosphere, where they constitute a source of pollution due to toxic, mu- bardment has also been used for cotton transformationm however, WHIS-
tagenic and carcinogenic effects on humans and other biological systems. KERSIM-mediated gene transfer, by virtue of its simplicity and potential
Among these compounds. RDX is currently one of the most prominent for scale-up, could represent yet another means of delivering DNA to
explosives in the United States. RDX is being used more extensively and plant cells. This report focuses on the development of a transgenic pro-
is becoming a common soil and groundwater contaminant in the United duction system based on WHISKERS"M transformation of embryogenic
States. Current remediation technologies include incineration, land filling tissue cultures of cotton.
and composting, which are not efficient or cost-effective and are physi-
cally challenging. Phytoremediation is an emerging non-intrusive, aes-
thetically pleasing and low cost technology. Before plants can be fully
utilized for phytoremediation or phytosensing, a better understanding of
the molecular biology, especially genomics, is necessary. This study fo-
cuses on the transcriptional regulation of plant genes upon RDX expo-
sure. Furthermore, the function of various genes and promoters will be
studied in response to RDX exposure. Arabidopsis thaliana oligonucle-
otide microarray technology will be employed to elucidate the genetic
responses of plants to RDX and plant genetic engineering approaches
will be applied for the development of potential phytoremediation and
phytosensor technologies.

P-2030 P-2032
Modified Leaf Phenolics and European Corn Borer Herbivory in Oxalate A Novel Plant Transformation Enhancer. Y, DAN*. C. L. Armstrong, J.
Oxidase Transformed Corn. J. SIMMONDS', J. Mao'., K. Hubbard'. I. Al- Dong, X. Feng, J. E. Fry, G. E. Keithly, B. J. Martinell, K. A. Rayford,
tosaar', and J. Arnason-. 'Agriculture and Agri-Food Canada. Eastern Cereal G. A. Roberts, C. Rommens, L. A. Smith, L. Tan, and D. R. Duncan.
and Oilseed Research Centre, Ottawa, Ontario. K I A 0C6, CANADA: Dept Monsanto Company, 700 Chesterfield Parkway, St. Louis, MO 63017 and
Biology, University of Ottawa, Ottawa, Ontario, K IN 6N5, CANADA; and *Current address: Institute for Advanced Learning and Research, and De-
'Dept Biochemistry, Microbiology & Immunology, University of Ottawa, partments of Horticulture and Forestry, Virginia Polytechnic Institute and
Ottawa, Ontario, KIH 8M5, CANADA. E mail: simmondsja@agr.gc.ca State University. 150 Slayton Avenue, Danville, VA 24540. Email:

There is compelling evidence that HO, is a central signalling molecule in ydan@vt.edu

stress and wounding responses, pathogen defense, and regulation of cell We have demonstrated for the first time that lipoic acid (LA) has signif-
cycle and cell death. A very early response to insect attack is the transient icantlv increased the percentage of transgenic plants per explant from 41
production of reactive oxygen species (ROS) including hydrogen peroxide to 179% and the percentage of independent transgenic plant events per
(HO.). Hydrogen peroxide generated in response to wounding can be de- explant from 28 to 94% in Lycopersicon esculentuor cv. MicroTorn. In
tected at the wound site and in distal leaves within an hour of wounding. addition, the frequency of escapes has been reduced from 91 to 53%,.
Activation of defense genes result in the accumulation of proteinase inhib- This study also demonstrated that the increase of the transformation fre-
itors and a range of secondary metabolites which interfere with herbivore quency and reduction of escapes in MicroTom were accompanied by 2-
feeding, growth, fecundity and fertility. To investigate effects of enhanced fold reduction in the severity of A grobocterium-infected tissue browning!
steady state production of H.O in corn leaves on European corn borer necrosis. 2-fold increase in the survivability of the transformed tissues,
herbivory. a gene for a H:O. generating enzyme. wheat oxalate oxidase 4-fold increase in the percentage of transgenic shoots and 3-fold reduction
(OxO), under the control of a constitutive promoter was introduced into of the percentage of non-transgenic shoots A hen using LA under optimal
inbred lines. Steady state H.O. levels in leaf tissue were increased 2-3 fold conditions. Following the success in MicroTom. LA was successfully
in OxO lines which exhibited significantly improved resistance to insect applied in potato, soybean, cotton and wheat Agrobarterium-neditated
feeding in laboratory and field evaluations. Transcriptional activity of 13- transformations. Frequencies of soybean independent transgenic plant
lipoxygenase (I 3LOX) a key regulatory enzyme of phenylpropanoid metab- events were increased from 0.6 to 3.6yb. potato from 3 to 19% and wheat

olism. encompassing a wide range of biologically active compounds, was fo 2.to were and putative transgenicpembro frequen ofect

significantly enhanced in OxO lines. The OxO lines exhibited modified sec- f
ondary metabolism resulting in a significant reduction of hydroxamic acids from 41 to 61%: regeneration of escapes was reduced in soybean trom
and elevated levels of hydroxycinnamic acids; total soluble phenolics were 92 to 72% and potato from 50 to 16% under the optimal conditions.

elevated three-fold. Ferulic acid, the most prominent intracellular soluble Utilizing LA in plant transformation has achieved significant improve-

phenolic acid, significantly reduced European corn borer larval development ments over the previous transformation methods for MicroTom, potato,

when included in artificial diets at concentrations similar to that in OxO leaf soybean, cotton, and wheat at Monsanto. The detail information on the

tissue. transformation using LA in these plant species will be discussed in this
poster.
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In Vitro Recenerat on and Tra nsformat ion in C~hilli Pepper (Capsicum Exspressioni and Stabi lit \ of' the Respiraowrý v mau ho Iirus- F Gene in
onnuton11 L.). KARAMPURI SUBHASI-I Peddaboina Venkataiah. and Advaniced GenerationIs offTomato. JOANN LAU' and Schus icr S. Korban.
Thamnidala Christopher. Plain Biotechniology Research Group. Depart- Departmtent of Natural Resource., and En\ ironmentral Science,,. 1. Iniversity
men, o f' Botan v. Kakati va Lit Sers itv. WA RANG AL-506 009. A. P, IN- of Iliinoi s at Urbana-Chamnpaign. U rharia. ]L 601801. Entail:jonnInh
DIA. Entail: sha shhi alocmuiuc~edu

The eff'ectise protocol tor plaint regeneration atid genetic transformation. Transgene stabilitN and consistency of' expression of the ant get ic pro-
which cart he used for the improveminet o f chtill i pepper ( Copsicumo an - te in(s) are imnportant paranteters for the deveilopmene ii ia plain- based oral
onion I.) quaIi ty . xx as established. Higeh f'req uenc\ of' plant regeneration vaccine against the human reqfiratolry st-itt -vl virio. (RSV), The in te-
wAas observ ed xxheit cotyledon it hpoco'txI antd leaf explants w ere cultured gration. expression, and stabilit of the R'V F protein "tere cx aluated it
on MIS mredi umi added xxith IA A ( I1.0 tig I ) and B AP (3.0 mig I). The the T, generation itf transe-en ic cherrx toitt toc s (I opvt ttts ito (,tt 111(t111`tn11t
dexelopmtenti of' high I'requlenex shoot regeneration from cotyledon, by- Mill cx. Swift) belle). Expression oft the RSV-F a ntigeit under tlte control
pocotvl aitd leaf explntitt itl chili pepper provided inmpetus for the present of thle E8 fruit-specilic promtoter was itnvestigated itt tlte third genterationi
itvest igati on. A. tum//ti, Jt uit straini LB A44( 4. harbou~ri ng pCANIB IA- of traitsgenic toittatties li nes. traits formied \ iaI Agrthot iceriuni rtumtieo jetty.
130)1 or pCAMBIA 2301 xx is used for co-cultivation xwith cotyledon. Transgcne inttegrationt of the RSV-E gcite ini the T, generation "xas initially
hypocotyl and leal explants fiomt three genotypes (CA-960, G4, and X- deterntined by polymerase chain reaction (PC Ri PCR atnalysis resealed
2351. Different types ott expl ints \vi/.. citty ledon. hypocotyl attd leaf were that by the th~ird generation, plants wxere hoinlo/ gous fuor the trarisgene.
immersed iii bacterial suspenision bx -,iving various tinte interv ils ( 10- Southern blot analssis "as used to determinte stableý integration aitd trans-
60) minutes) and co-cultivated for tsxo tot fixve days onl regeneiatton mie- gene Copy itumber of' the four highest ex pressing plants. Soutitherit blot
diunt. The explants after eti-cultivatioti were transferred to re-eneration analysis of' the high-c xpressittg plants revealed that they all contained a
mediunt containing cefatixinte (50(0 mgl and selection agent hvgro- single copy itumnber of the RSV-E transgenc. Enzy tue-linked inntuitit11SOr-
ittcin (25 itil 1) or Kanattix cot ( 1001 mgl i. Histochemnical sti nimn for bent assav (ELISA) was alst used to determintte RSV+- pri/tein expression.
GUS activity (X-gluc) prov\ided preliitiitar\ evidence for succeisslful ELISA results revealed that pro/tein expressioin ranged front 0 -14 itg/g
trans fornitation. lit the present iitvestigatioit. the selection agent (hvgro otf fresh weight. witht an average of 2 ntg/g of' fr-esh weighit. The miphi-
inycin otr kanantycina. explaitt Source and pre-culture are importaiti [actors cations of' these findings wxill be discussed.
itt recoxeririg high frequenc\ transforniarnis. The putatively trantisorrired
shoots were notted tin MS mtediutm containing I1.0 mgl - [AA and
101 mg]l hvgromnyciit or 501 nigl 'kanainycin. Currently. experiments are
utnder way tot test the heritability tof transgcites in genetically transfotrmed
pepper,

P-2034 P-2036
Microarray Analysis (if Geite Expression itt Barley During Futsatiutt gl-o- Tratisgettic Apple Lites, Expressing ait Aittigeitic Prttteint Againist the Humtan
ttit/itrttim Infectiont HATICE' B ILGIC. Seuitgho Chit. Lexingtons NduuILu, ReVfirt-torv Snttttsiatl Viruis. JOANN LAU. antd Schuy ier S. Korbanl. D epart-
Keviit Smith. and Gary J. Mac hlbaner. D~eparitment of' Agronomy and ineit oif Natural Resources and Ensirontiteital SciencesN. tlkitsesit\ ttf Illinois
Plant Genetics. I. n ersi t\ of NI0inn esota. 41I1 BorI aug Hall. I1991 Upper at tirbatia-Cltanpai gri. Urbaina, IL 6 ISt (I. Flrnai : joattit Iaim h' iuC edit

B ufrd 'i r leSt. aulNI N55 05. mai; hi1gi0 I cittin eduRespiratory inifectiotis presentt serious risk to people i hrtiuhti t111 thle world.
Eusri it had liht E B cuse b I-otiittigratttitte -r//t Schwa- Otte of' the major pathtogens respttitsble for brotichtluoit is atnd pneunim ita tnt

be. is one of the mtost signiticant cereal l'urital diseases around the world,. nat vrdiei h eti it t uhtit~ i atciicltil
Seed quality is negatively intpacted by the accumulation of deoxvniva- wihfrtai-ncivtdRIxicteidtipoetaatstifctitburather exaggerated lowecr respiratory disease, lIt recent xyears. alie ritatives totlenctl (DON t, a utyctittxin produced by F". gra/titteort//t during inf'ection. usn iatvtdvrsshx cm dniid ittgitte uuttvciis
Tio inipros e our understanding if' FHB resistance in barley and itt develop resi ioprtct/nttatt"ncpitiisthtiidcnurltm atibds
g~enetic strategies for effectixe breeding. sye analyzed allele-specihic gene vedoiticryhecpcan tainrsirtetfciusctpttttttth
expresshioi at QTL regiuons o/n barley chrotnosomes 2(2H) atid 30H) uis- disease agenit, have been detnmcd is stable altertiatixes. Recently-, plants have
ing two near- isogeit ic line (NIL) pairs. The chromosome 2 (2H I QTL was e'e0da1eibl mdcs1t(ccn itectr frptdciii t1Sif Utbuit i
assttciated wxith FHB resistance and headitig date. The chrotmosomte 303H( vaccinies. Mioreoxer. antig-en prtodutctiotn in plantts cali cend itself" tttr oral de-
QTL was associated wvith reduced DON accumulation. Our- objectives liverv tif these subunmit s accittes bN StirnUlIat i tig the product itti of bttih tittci/sa I
were to ideittify, genes associated xvith resistance to FHB and DON ac- and serum anitiboidies elicititig the immn~t te respt/nse. Prey itusly. we have
cuniulation otn 1twti barley chromttsomes. We used the Barley-I GetieChip developed taraisgeitic totnato lines expressing ant RSV-[, prioteini. and fttittd
to monitor differenttial reg'ulatiotn of' barley genes after i nocu lationi with thtat oral deli xer\ ot f titatil fruits itt test nmice induced the apiprotpriate immtitunte
F. ct-t//itt'it-ti/t iii twvu NIL pairs, conttaining t either a resi stanti or suscep- respotnse I Saitdu ei a].-, 20M9j. In this studsý . xe taxe initrttduced ci/ittru.cis
tible allele ft/r the chriinosome 2(2Hf atid 3(3H I QTL regions, respec- carryitig the gene coditng for the RSV-E pritteini. dritcit by the (aM\'355
tiel y. We samp led the respectisve NIL pairs at two ti time points, 48 and promoitter, ini tt applp Ic/Mtlu/t dottesmiutt1 ttrk It cs. G alIa) l eavs cs ta -

96 hours after intoculat ion wiithi A ater i/r F'. t,'ttitt /ear-t/ and xx'ill present Aýrttbti(tuieriti/it- niediated traitsfttrmatittn. Ninie putiatisc iratisgeitic lintes hasve
a descriptioin cif the GeneChip aitaysis. been identtified. and the presecite of' the RSV-F gene has beetn ci/nfirmted bs

poly nierasC c-haiti reaction / PCR /. A tottal 4t 25 plaints fritni these iiitite trans-
getiic lintes base beeti rootted. ace Iintiati.'ed. anid traitsferredl to the greenhot/tse.
Stabl e integration itf' the iran sgcrte is ct/ittirmted b Souitthiertn btiot ting. and
expressiont tof the RSV-E has been dleternmined using, botii Ntortherin andc W~est-
ernt blotis. As expected, chifferciti lesvels of espressit/t ttf the iratisgeee are
ttbserxecl among thle different t ransgeeici lines- his is a fi rst step itt/u r effort
iii assess the efficacy tif using- apiple for divelotpintg a plait- bascil vaccitte
aeaintis RSV.
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Molecular Characterization of PigAGO, a Novel Conifer Gene of the AR- Coupling Functional and Structural Genomics--Expression Leel Polin.or-

GONALTE Family Expressed in the Apical Cells and Required for So- phisms in Wheat. MARK C. JORDAN and Daryl Somers. Cereal Research

matic Embryo Development in Picea glauca. D. A. LAW, M. Tahir and Centre. Agriculture and Agri-Food Canada, 195 Dafoe Rd., Winipegg, MB.

C. Stasolla. University of Manitoba. Department of Plant Science, Win- CANADA R3T 2M9. Email: mcJordan@ agr.gc.ca

nipeg, MB. CANADA R3T 2N2. Email: umlawda@cc~umanitoba.ca The study of the genetic basis of complex traits via gene expression analy si

A new member of the ARGONAUTE (AGO) family of proteins was using microarrays will uncover many hundreds of genes which will mainly

isolated from conifer and designated as PgAGO (Gene Bank Accession be genes downstream in signalling cascades. For use in plant breeding the

No. DQ068741 protein ID. AAY67884). The complete coding sequence key elements regulating these downstream genes must be identified. Combin-

of PgAGO was obtained through screening of eDNA libraries generated ing gene expression and QTL analysis (expression level polyimorphism (ElP)

from white spruce (Picea, glauca) somatic embryos. The PgAGO gene analysis) has the potential to link trait analysis and phenotype 'A ith gene idCi-

has an open reading frame of 2880 bp and encoded a protein of 960 tification. In order to provide proof of concept for ELP analysis in wxheat it
was necessary to determine the extent of %ariation observed in gene expres-amino acids. The predicted protein has an isolectric point of 9.17. a too- sinudrfedcniin n odtriei h rsIono ee n

lecuar eigt o 10 kD nd ack prminnt ydrohobc dmais, elli under hield conditions and to determine if the expression of genes and
lecuhtr weitsht of 107 kD and lacks p Thentihedro teincnonains gene clusters could be associated oith mapped genetic markers. A subset of
which makes its celhllar location inconclusive. The novel protein contains a mapping population "as grown in each of two sears in three locations ,it
the two conserved regions the PAZ and the PWI domains) which are three replications per location in a lattice desien. Immature seed from each

typically found in all members of the AGO family. The PAZ domain of line was collected 5 days after anthesis and immediately froen in liquid N.
P,4AG() is composed of 117 amino acid residues and it shares a low RNA was isolated for expression analysis using the Affvnmetri\ wxheat
degree of homology with similar domains in other species, The C-ter- GeneChip. A preliminary experiment ,xas carried out to determine the extent
minal P1WI domain is composed of 86 amino acids and is more con- of variation within a location. For all three locations the rep effect was tot
served. Localization and transformation studies suggest that PgAGO is significant. Subsequent analysis was performed on a single rep from one lo-

required for embryo development, specifically for proper shoot and root cation with all 42 lines subjected to expression analysis. Genes sw ith highly

apical meristem differentiation. RNA in-situ hybridization shows that significant differences in expression between genotypes were identitied and

PgAGO transcripts are preferentially localized in cells of the shoot and subjected to clustering using K-means, Tile expression level of each of these

root apical meristems from the early phases of embryo development, genes was correlated with 3311 markers mapped on the population. In many

RNA-mediated suppression of PgAGO also results in pronounced struc- instances groups of genes which clustered together on the basis of expression

rural abnormalities of the apical meristems. In embryos with suppressed analysis could be mapped to a specific chromosomal region. Preliminary re-

PgAGO expression the root meristems lack the group of mlitotically in- suits indicate a location on chromosome 5B which may regulate the expres-

active central cells, whereas the shoot apical meristems are poorly or- sion of hardness and/or storage protein related genes. The results are encour-

ganized and lack a defined layer of apical initials. These abnormalities aging that ELPls in wheat can he used to uncover the molecular basis (or

result in poor post-embryonic performance culminating in meristem abor- inmportant traits.

tion and growth cessation.

P-2038 P-2040
Direct Shoot Induction from Several Types of Explants of Herbaceous Transposon Transcription and Movement During Maize Tissue Culture.

Peony. D. K. TIAN, K. M. Tilt, F Dane, J. L. Sibley and E M. Woods. S. M. KAEPPLER. A. Smith, and Y, Rhee. University of Wisconsin.

101 Funchess Hall, Department of Horticulture. Auburn University, Au- Madison, WI 53706. Email: snikaeppl~cdw isc.edu

burn, Alabama 36849. Email: tiandai@aubuirn.edu Stress induced by the tissue culture enxironment results in sonmatically

The peony is a very important plant based on its medicinal and orna- and meiotically heritable variation among cells within a culture, arid

mental use. However. some barriers still exist regarding coimmercial pro- among regenerated plants and their progeny. Multiple genetic rmecha-

duction via tissue culture. In this study, shoots were successfully induced nisms underly the observed variation, including derepression of trans-

from three herbaceous peonies 'Xishi Pink', 'Radiant Beauty' and 'Fenlin posable elements. In a microarray study, we have discovered a novel

Hongzhu" in half strength MS medium with different concentration coin- transposon lTCup) in the hAT family of transposons that is highl. up-

binations of BA+GA,, BA+TDZ. BA+TDZ+GA, or TDZ. After an regulated in tissue cultures which have undergone many generations of

initial treatment of 2 main, 15 min or 1 hr in 90 ifM TDZ, explants from subcultures. This element is sensitive to derepression in nexly initiated

nodal stein or petiole sections of 'Xishi Pink' formed shoots in MS me- cultures that have been treated with the demethylation inhibitor 5-ala-

dium without PGR. Shoots were easiest regenerated from nodal stem cytidine. We have also discovered a mirni-hairpitn eletnent x hich caused

tissue ( 100 (/(, success rate in 10 days). while the success rate of petioles a mutation in the c2 gene of a maize line in tissue culture. This is a

generating shoot primordia or shoots after one month of culture was re- unique type of element that has riot previously been reported in mai/e.

duced (50-80'7 success rate depending on PGR combinations). The Our observations are consistent with the hypothesis that chromatin re-

shoots or shoot cluster formed at meristematic regions only: at axillary organization in tissue culture results in reactisation of specific classes otf

bud eye of nodal stem. junction of rachis and petiolules, and junction of transposons. Our data suggest that certain elements are more sensitive to

petiole and leaflets. After shoot initiation, explants were transferred to derepression in culture. This observation indicates that an interplay be-

MS medium with GA,, BA+GA, or without PGR. Shoots frtonm tile ex- tween overall chromatin state and transcription potential of classes of

plants in the initial media with BA +TDZ or TDZ. were stronger and transposons determines which elements infltence somaclohal \ariatitoi.

shorter than shoots from the initial medium with BA+GA. Shoot sub-
culture was most efficient in medium containing BA +GA,. Stem and
petiole explants also produced callus at the cut surface ( 100I1 ) after one
or two days of culture and more callus generated on steti cuttings. Only
limited amount of callus forrmed on leaf cuttings. However, no shoots
were obtained fron callus.
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Development of Efficient In Vitro Systems For Peanut (.4rachis hylnoguea L.) Mi- Transgenic Plants of Gladiolus Containing the Coal Protein and Replicasecropropagation and Seed Production. B. BEY'. M. Egnin', J. Scoffield'. A. S. Wil- Genes of Cucumber Mosaic Virus. K. KAMO, P Ueng', J. Aebig, H. T,liams-. D. Mortley'. L. S. Crawford', and M. Quain'. 'Plant Biotechnology and Hsu, M. A. Guaragna, and R. Jordan. Floral and Nursery Plants ResearchGenomics Research Lab (NASA), Tuskegee University, Tuskegee. AL 36088 and Uni, US National Arboretum. Beltsvlle. MD 20705 and Molecular Plant'Department of Plant and Soil Sciences. AA&MU. Normal. AL. Email: Paegninthology. US DArboetum, B MD 20705. and 'Mob cuar Plant
tuskegee.edu Pathology, USDA, Beltsville. MD 20705. Email: kamok(alba.ars.usda.gov

In vitro technologies hase allowed the introduction of desirable genes into a variety Viruses are a major problem for flower bulb crops because the viruses
of crop species such as peanut (Arachis hipoguea LA. Protocols for peanut regen- are maintained each year in the infected bulbs used for propagating theeration from explants hase been effectively used in transformation projects. How- crop. The two economically important viruses that infect gladiolus areever. in vitro multiplication and seed production, key in germplasm maintenance Cucumber mosaic virus (CMV) and Bean yellow mosait virus. Corn-and transgene expression screening prior to greenhouse studies, have been a daunt- mercially important cultivars of gladiolus resistant to these viruses areing task. We sought to develop a reliable system to clonally propagate peanut plants unavailable for breeding. Transgenic gladiolus plants were developed us-and produce in vitro peanut pods with viable seeds. In this study. embryo axes ing biolistics that contained either the CMV coat protein serotype I, coat
from peanut cultivars r'Georgia Red' and 'New Mexico' select) were excised, and
germinated on MS basal media (MSOI. Seedlings and nodal cuttings were cultured protein serotype It. replicase, coat protein serotypes I and It combined,on a modified Hoagland medium supplemented with calcium nitrate until it vitro or coat protein serotype II and replicase genes combined. Cucumber rno-
flowering then transferred to modified Hoagland with 2 mM calcium chloride for saic virus is transmitted by aphids making it difficult to challenge thein vitro pod production. Two percent charcoal media was used to overlay the Hoag- transgenic plants so a method to challenge plants using the hand-heldland medium, additional culture vessels were wrapped with aluminum foil to the gene gun was developed. All gladiolus plant lines were initially chal-level of the media to reduce light entry into the e root production zone and cultured lenged using 2 ftg of cucumber mosaic virus isolated frout gladiolus whenfor 4 months at 26°C under a 14:110 hour photoperiod. Eight) percent of plantlets preparing the cartridges to be used in the hand-held gun. Non-tratnsgenicon the modified Hoagland nutrient solution developed nodule-like structures on the gladiolus plants 110017 ) O will become infected when challenged with only
roots, and flowered in 8 wseeks post initiation followed by pegging 3-4 weeks later. -in
For micropropagation, nodal cuttings (2-3 cm long) front the main stem of in vitro hg cucumber mosaic virus. Several lines contaiting either the coalplants were used as multiple explant sources to establish micropropagated plantlets protein serotype I1 or replicase genes were found to be resistant.
on MSO. MSO with 5mg/L GA3 (MMGA3v, and MMGA3 supplemented with
arginine. ascorbic acid and putrescine IMMADV). Seventy-live to eighty-live per-
cent of the nodal explants successfully developed into healthy plantlets on MSO
and MMGA3. Six to eight weeks of culture. micropropagated clones developed
well formed shoots, healthy foliage, roots. and were vigorous facilitating further
multiplication process. The explants wsere established in soil in greenhouse for
normal seed production. Our results demonstrate the potential for a seed crop clonal
propagation and seed production systems to maintain desirable peanut plantlets
without the loss of %aluable plant material. Work supported by NASA and USDA.

P-2042 P-2044
Regulating Plant Tissue Growth by Mineral Nutrition. R. P NIEDZ and RNA Interference (RNAi) to Control the Soybean Cyst Nematode (Htet-
T. J. Evens. USDA-ARS-U.S. Horticultural Research Laboratory. 2001 erodera glvcites Ichinohe). WILLIAM R. DALUACQUA, Ryan Sleeves.
South Rock Road, Ft. Pierce. FL 34945-3030. Email: rniedz@ushrl.ars. Timothy C. Todd. and Harold N. Trick. Department of Plant Pathology,
usda.gov Kansas State University, Manhattan. KS 66506. Email: wdacqua(anksu.

The mineral nutrient requirements of nonembryogenic citrus callus were edu
characterized by breaking the MS salts into the following five factors- The soybean cyst nematode, Heterodera glvcine.s. is an important pest in
NHNO•, KNO,. Ca-Mg-CI-Mn-SO,-PO,, metals. and Fe-EDTA. A D- soybean production throughout the United States and around the world
optimal response surface experimental design where each factor was var- with annual yield losses amounting of billions of dollars worldwide. Ef-
ied over a range of concentrations was constructed. Callus was grown on forts to control soybean cyst nematode have traditionally been based on
each treatment combination, fresh/dry weights and friability were mea- conventional plant breeding and crop rotation. However, with the discov-
sured, and each measured response analyzed by ANOVA. Callus growth ery of RNA interference (RNAi) technology, new methods of control are
ranged from 31%-135cc MS levels and the resulting polynomial model now being possible. In this study, we utilize RNAi as a method for re-
had an R` of 0.98 and a predictive R` of (0.92. The model was validated sistance against soybean cyst nematode by expressing double stranded
by generating predictions of salt combinations not included in the original RNA (dsRNA). homologous to essential mRNA transcripts found in Het-
design but within the original experimental design space. The responses erodera glv'ifes, in roots. Candidate genes that caused sterility anid/or
of callus grown on these new salt combinations were then compared to embryo lethality when knocked out in Ceanorhabditis ehegans were se-
the predicted values. The implications of this approach in defining the lected from WormBase (www.wormbase.org) and their analogs were
appropriate types and concentrations of mineral nutrients for In Vitro identified in the nematode EST's (Expressed Sequence Tags) (www.
responses, including the importance of mineral nutrition, the limitations nematode.net) genetic data base using the NemaBlast search tool, High
of traditional methods of defining mineral nutrient formulations, and what similarity sequences thus found here were further selected for primer
it means to "optimize' In Vitro responses will be discussed, design. Sets of primers were designed to amplify the 3'-end portion of

each of the candidate genes from genomic DNA and/or a cDNA library
from Heterodera glvcines. The PCR products were sequenced and used
to design sense-antisense RNAi constructs. The sense-antisense constructs
were sub-cloned into expression vectors for transforrmation into soybean.
Transformation of soybean callus via particle bombardment was done
with each of the three sense-antisense RNAi constructs. Fertile transgenic
plants from a few of these constructs have already been regenerated.
Molecular analysis and bioassays of these are discussed. Preliminary data
showed that RNAi control mechanism affected nematode fitness and re-
sulted in a reduction of cysts, juveniles and number of eggs per cyst.
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P-2045 P-2047
Genebanking of Vegetatively-propagated Crops-Cryopreservation of Enhancement of Somatic Embryogenesis and Plant Regeneration in Jap-
Forty-four Mentha Accessions. E. Staats', L. Towil[. J. Laufmann-, B. anese Larch (Lirix leptolepis). Y. W. KIM. H. K. Moon, and S. Y. Park.
Reed'. and D. ELLIS'. 'National Center for Genetic Resources Preser- Biotechnology Division. Korea Forest Research Institute, Suwon. 441-
vation, USDA-ARS, Fort Collins, CO 80521: -TE.A.M.S Planning En- 350, REPUBLIC OF KOREA. Email: dragonkim~a'foa.go.kr
terprise, USDA-FS, Fort Collins, CO 80526: and 'National Clonal Germ- Different kinds of nitrogen sources. abscisic acid (ABA) or gcllan guru
plasm Repository, USDA-ARS. Corvallis. OR 97333. Email: elvis~aars.
plasm eo r U A .oconcentration, osmoticum were evaluated for their effects on the pro-
usda. gov motion of somatic embryo maturation in Japanese larch (/irix leptolepis).

Globally, the preservation of plant genetic resources is accomplished Different concentrations of L-glutatnine or casein hydrolysate (CH) in the
mainly by storage of seed. Yet many valuable crop genetic resources are medium were also compared. The highest number of matured embryos
vegetatively-propagated and preservation of these resources is usually was obtained from l/2Litvay (LM) medium supplemented with 1.71 mM
done in field plantings susceptible to countless biotic and abiotic risks. L-glutamine and 250mg/L CH (473.9/g.FW embryogenic tissue). In con-
Preserving this material for long-term conservation in genebanks as cryo- trast, the lowest number was matured when 1,0(X) mg/L CH alone (25.9/
preserved shoot tips is one option to reduce risks of losing this valued g.FW) added to the medium. As for the effects of ABA and gellan gum
vegetatively-propagated germplasm. A difficulty in cryopreservation of concentration, the highest number (224/g.FW) of cotyledonary somatic
genetic resource collections is the large number of genotypes involved, embryos was achieved on a medium containing 60 liM ABA and 0.6 %,(
Memha offers a good example of what could potentially be expected from gellan gum. Based on the results, it was suggested that somatic embryo
a cryopreservation program of a given genus. Forty-six accessions from production was greatly influenced by concentration of ABA rather than
>20 Mentha species were included in this study. Forty-four accessions that of gellan gum. As for the effects of different osimotica on maturation
(96%) were successfully stored in liquid nitrogen (minimum 40% viabil- media, the highest number of cotyledonary somatic embryos was shown
ity and 60 viable shoot tips/accession in storage) at the National Center to be produced in the medium containing 0.2 M maltose (55 1,3/g.FW).
for Genetic Resources Preservation. All 46 accessions were tested with However, it turned out that the addition of 0.3 M sucrose was most det-
vitrification without cold acclimation and 65% were successfully stored. rimental to somatic embryo maturation (66.6/g.FW). The best occurrence
The remaining 35%, were tested with cold acclimation resulting in an of cotyledons (83,017), hypocotyls (85.5%). radicle (56.0%7), and plant
additional 207e stored. Of the remaining genotypes all but 2 (1I %) re- regenernation (35.5(/ ) was obtained from the matured embryos induced
sponded to encapsulation/dehydration. Two accessions (41/) did not re- from a maturation medium with 60 p.M ABA and 0.8% gellan gum.
spond favorably to any of the cryopreservation methods tested. These
results highlight the fact that diverse genotypes can be adapted to cryo-
preservation yet flexibility in the methods used is critical due to differ-
ential genotypic response.

P-2046 P-2048
Embryo Rescue and Meristern Culture Techniques Used in the Development Somaclonal Variation and Stabilits of the GUS Transgene in Somatic Erm-
of Oat/Maize Addition Lines. M. W. GALATOWITSCH*, P A. Huettl*, M. bryogenic-derived Populations of Transgenic Celery. GUO-QING SONG and
S. Jacobs*. R. L. Phillips* and H. W. Rines.** *Department of Agronomy K. C. Sink. Plant Transformation Center, Department of Horticulture, Michi-
and Plant Genetics, University of Minnesota. St. Paul. MN 55108 and gan State University, East Lansing. MI 48824. Email: songg(,aimsu.edu
**USDA-ARS, St. Paul. MN 55108. Email: galat0()2@umn.edu Transgene stability and somaclonal variation (SCV) are both important con-

Oat/maize addition lines (OMAs) are generated by crossing oat (Arena sativa) siderations in sexual or asexual propagation of transformed plants. Thus, in-
and corn (Zea mats) and promoting embryo growth and development on a stability of the transgene GUS and monitoring of SCV were investigated in
simple culture medium in the absence of normal endosperm development, callus and plantlet populations obtained by somatic embryogenesis (SE) of
This process has resulted in the generation of oat plants retaining one or more two celery lines. The two lines, from transformation with EHAI05:pBISN1,
corn chromosomes. Factors important in promoting embryo and subsequent both had normal plant phenotypes. GLI8 expressed the B-glucuronidase
plantlet development include: oat and corn genotypes involved in crosses, (GUS) gene (gusA) while GL4 had a silenced guA. SE using petiole explants
composition and timing of hormone application to pollinated plants and ad- of GLI8, GL4, and non-transformed cv. XP166 produced SE-I populations.
equate air exchange of culture vessels. OMA plants generated through embryo Phenotypically abnormal and normal plantlets were each observed about 50(1
rescue exhibit a range of variation in fertility and morphology. Self-fertile of the time in all three SE-I populations. The phenotypic abnormalities were
addition lines have been recovered for each of the ten individual corn chro- mostly: I ) fused embryos and plantlets. 2) plantlets with multiple roots. 3)
mosomes and these materials used in corn genomics and mapping studies. plantlets with secondary embryos. and 4) individual plantlets with reduced
However, the influence of corn and oat genotype effects has hampered efforts apical dominance and/or an altered leaf morphology. To determine stability/
to recover complete sets of fertile individual chromosome additions for the instability of SCV among SE-I regenerants, SE-11 populations, each with 72
elite corn inbreds B73 and Molt7. OMA plants can be maintained in vitro via plantlets, were produced from 12 individual GLI8 SE-I plants that all [lad
meristem culture. This technique facilitates the recovery of lines that have abnormal phenotypes. Of these. 83% of the SE-Il plantlets from GLI18-5
relatively poor vigor or fertility and provides an alternative source for gen- maintained the SCV phenotype similar to the parent GL18-5. Conversely, the
erating material for DNA analysis. Meristems proliferate under low light or other I I individual SE-I plants of GLI 8 yielded about 6% abnormal pheno-
darkness on a MS medium with 3 mg/I BA + 0.5 mg/l 2,4-D. Sucrose or types like their parents, and 94%7( normal phenotypes. No loss of ,'usA ex-
maltose are utilized as a carbon source. Meristems have been isolated from pression was detected in any of the 1.217 SE-I of GL IS and 1,632 SE-lI of
plants at a variety of stages in development. Terminal and lateral meristem the 12 GLI8 SE-I derivatives tested. This analysis included embryogenic cal-
explants were taken from plants grown under short-day conditions and lateral luses, somatic embryos at various developmental stages. and morphologically
and immature floral meristems from long-day grown plants. The immature normal and abnormal regenerants. The silenced gusA in GL4 remained in-
floral meristems cultured in vitro revert to the vegetative state. Ongoing ex- active in the same tissues in all 1.676 SE-I tested. The results indicate: I )
periments are centered on developing addition lines with chromosomes from physiological disorders may be responsible for the majority of phenotypic
corn inbreds B73 and Mol7. variations, II out of 12 GLI8 SE-I plants. and 2) the GUS transgene remained

consistently active or inactive in GL18 and the GL4, respectiv ely, via plant
propagation through somatic embryogenesis.
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P-2049 P-2051
Genetic Transformation and the Expr ession ot the tCUP Promoter in Pril- Gene Transfer into Mature Seed,. of some GramineCous Species via Flee-
toot domoe~sro a. L. TIANý S. Sibbald . X. Wang' and S. Kohalmi. troporation. T. HAGIO. A. Sunaga, S. K. Oh NI. T.'akedat, K. Kakeda'.
'Southern Crop Protection and Food Research Centre. Agriculture and S. Kamnachi . K. Konagay al S. Andol 1M. IsUda. .1i. Mlochi/Likil and Y.
Agri-Food Canada, 1391 Sandford Street. London. Ontario. CANADA Tabei. INlAS:TsUkua Ib~araki 3015-86012 JAPAN: 'NAMO ýN'rARI-Ko-
N5V 4T3 and [Department of Biology, Uiniversity of Western Ontario, REA: 'Kagawa UI.: and 'Mie I'. Entail: hgo4ana~fr~o~

Londn. ntaro. AN DA NA 57. Eail tinl~gaurccaIn an earl\ swork. we described thle ness ssstenir that can directl\ dcliser
lImiportant aspects of'genetic transformuation s i a Agirobacteriion w5ere stud - foreign oenes into mature seeds Of' Ml eat'Lusilngl clectroporation .atter thle
ied for Proimus donu irtic (oEuropean p11.1in1). H s eroms ci n resistance was \,IcuL1urn treatment. ( Patent Application No~. PCT/JP1)3/f 1937). lii futher
found to he an effectis e marker for .,election of transgenic tissues. Se- characterize and improv e the sy stem.l Vse ins eStigaited thle (A'S geCTIe ex
lection of appritpriate Agrobacteriooi strains appeared to he important for pression profiles of mature seeds of some gramiuneous Species chamliging
Successful transformation. Immature and mature seeds ssere evaluated and the parameters of gene transfer conditions. Mature seeds of ssheat. barle\.
both call he used as the explants for transformation. L-cx stein which was mnaize. indica rice and sorghumn ss rc tested. Among thie tested species.
found to promote transformation in some other species did not exhibit a some \sarieties of* barlev shots ed hiehI les el of G L S gene expression and
positiv e effect in plumn. Sesveral Other aspects related to transformation their response wsas reproducible. These s arieties still be useful to establish
"ssere also evaluated. Based on the Studies. a reliable transformation tech- the model sy stem for thle determiination of phy sical Paranmeters. The opl-
nolog, "sta des eloped for plumn and at large nlumber of transgenic lines timal electrical conditions for I)NA deliv ery into barles \S as estimated to
containing v arious DNA constructs ss ere generated. tCLJP promoter, a be around 501 V/cm. 5lIms pulse duration and 50) times Of pulses. After
strong and constitutive pronioter isolated fromt tobacco wa~s transferred to electroporation the seeds Asere incubated in Asater supplemented ss ith
plum. High lev els of promoter expressioni. as measured by GUlS reporter 0f.5%4 PVP for two days. and the\ wsere transferred to GUTS assas butfer.
gene expression, wtere detected in major organs and tissues of the trans- Addition of cellulase into tile electroporation buffer increased the GUiS
gleimic plants. tCliP promoter could be a useful gene expression regulatory gene expression. In Asheat. piresenice oft ntiII gene stas contIirined by
sequence for transgene expression in pIluni and other Prunits species for Southern analy sis in -L, atid T1, generatiotis. Iil TI lines, oft wheat, somie
different applieations. plantlets showted geneticine-resistarice and thle presence ofniijl I gene wsas

confirmed by PCIR analysis., We wtill repoirt thle dtIlls Oi[ orPostei. We
are alIso ready for patent Ilicen si ng nepot iat ions.

P- 2050 P-2052
,'rtiosit terhIntm/on n i Tediransformiation and Efficient Production Tanigeri ne Blush: Enegineeri ng Soy bean to Produtce [)-can ite ne ill Seed

of Tramisgen ic Potiato (.S ntubrosion L. ssp. And igeitat Plants. A. K. B ANER- Coty ledoits. B. JOYCE. P. LaFax ett e, arid W. Parro it. The Center- for
JEE , S. Prat., and D). .J. Hannapell. IDepartmneni of Horticulture and Inter- Applied Genietic Technologies. Crop and Soil Scieince, Athens. CA
departmental Plant Phy siology Major. lossa State Uinivsersityi Ames, IA 500(11 I 1)06 Eai: iieho
and 'Department of Plant MIolecular Cenetics. Nationail ('enter of' Biotech- e g~d
nol i gs ConseJO Superior de Insest igiacio nes Cientifleas. Can tobllanco CampuIs Conisumiers associate quality, of food t fitll color and Il as Or. Wit hi ii cer-
L'nis ersits of Miadrid, Miadrid. SPAIN. Einail: an &ns iasae ed I tamn carotenoids egg oIlk. buffer. and even shrimup st ould be schite it-

stead of their expected color. Hence, caromenoids mu)Lst he incorporatedPotato is the fourth most i mportanit crop of the wsorld and is a s :l uable model into animal diets to obtain product,, fiat meet consumiier expect atminis.
systemi for studyine. signmal ing processes. A ii efticilent trainsfor mat ion protocto uhlrtnid a eon fteiiite eis sefe ge ets
is a i major pre-reqaisite for rapid genetic analy ses. We have desveloped rapid S ba eli he oreo nim edi i .bti e i
production of transgen ic potato shoots wti thiin juLst 4 weeks fromt the time of st
iniitial i noculat ion of leaf explants by 1Igro hat teoi i iofrSihiii tif carotenoids. If' sovibean feed alIreaid\ contained camotenoids fariii i

tuberotiun subspecies andigena. \tgorttus stock plants, the precise. uniform indu stries would hasve a more economical choice for animial feed. The
stoundiniz of the imiidrib on the lealfexplant. and the comiposition of the re- goal of the project svas to gemieticallk engineer soy bau tit PridiiCe Car-
generation media play key roles. in the desvelopmnent of ithis fastest shoot re- otene. the preeu rsor for oither agricuIt ural ly i impo rt anit carotenoitfs. Siois
gemneration protiocotl, Leaf' explants developed callus in 7- 5 days on basal bean embryos Acere transformed using muicropro 'jectile bombardmentt wtitfh
mnediumil supplemented swith beit-is ntiniopu rinie 4). ing/l and napihalenle a plasmid containiing the phy toeine sy ntfiase wt iB I fromi E-roina is iio'
acetic acid (5 mg/I . Shooit inductioni was achiesved onl basal mnedium supple- i'oro gene for- ph'tsiene. placed behinid a eoty ledomi spiecif ic promoter andt
menied wsi th a combiimnation of zeat ii riobiisde (2.2 mg/I) n.mapthalenie acetic swith hycrornyciii res istanice as the selIeetabe itiarker. I nnf liertols sits
acid tf0.02 mgl/h, and fibberellic acid (f. ISý mg-/It after 28 davs oif incubationi. bean enzvines thetn chaiige tile phtytoene intto P ('arotetie. 'Three eii em
Imiductiomi of roots fiont putatilse transfoirmed shoots sAas, esmablished in hor- neered lines "tere obtained. One line of the three turned itrangle denoting
mntie- free basal Imedi ii n sU pplemnenTtef \skIith kanamy ci n (75 rugo/I . Shoots~ the successful expression of carottene iii tile seed tissues. En gi ieriIg oi
dies clped normal healthy ro ots sA i thin 5 daý sof- i neubatioin amid 91 I T of the adionlgesfrcrtend snhsssouIalosIirrdctiiiit
selected shoots rooted onl kanainscin, RT-PCR aiialysits with gene specific tither carotenoids, Such as cantha'xanthin.
printers, of' all rooited shoots out of 20) selecied from fisve different tines ex-
hibited expression of the full-length 84/F1.5 transeene dfrisen by the CaMV
35S promioter. The priitocol describedi here is simple. highly efficient, and
prodhices il-raiisienic shoots iii just 4 soeeký ssonmetinme Inl j ust 23 day s) after
inocu lation swith ALiinboIteriuoit Moreosem. i le present method al so describes
thie tilost rapid sfiiiti product ion protocol for potato reported toi date.
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P-2053 P-2055
Evaluation of Inducible Crelhox and FLP/FRT Recombination Systems High-Efficiency Agrobacterium-Mediated Transformation of Pear (PNrus corn-

for Marker Gene Deletion in Rice. ABHILASHA KHATTRI and Vibha munis L.) Leaf Segments and Regeneration of Transgenic Plants. Q. SUNK ,

Srivastava. University of Arkansas, 115 Plant Science, Fayetteville, AR W. Wei', R. W. Hammond', R. E. Davis' and Y. Zhao'. 'Molecular Plant

72701. Email: akhattr@uark.edu Pathology Laboratory, USDA-Agriculture Research Service, Beltsville, MD
20705 and 'Shandong Institute of Pomology. Taian. P R. CHINA, 271000.

Transgenic plants contain marker genes that are unnecessary after the Email: zhaoy@ba.ars.usda.gov
identification of transformed line. Removing marker gene is important for

acceptability of transgenic crops. One of the methods for marker gene Pear (Pvrus communis L.) is a nutrient-dense fruit with strong consumer de-

removal is use of site-specific recombination system like Cre/lox and mand and high commercial value. However, most cultivated pear varieties are
removal is euseaofste-specihich rfthesbi systemsistemflikent C iand re- often susceptible to diseases caused by fungi, bacteria, and viruses. Since pear

moPving Torkr gevaue whihoof t hese systems is mosteneratedheat- k iro- is highly heterozygotic and has a long juvenile period, conventional breeding

novitng marker gene from transgenic rice, we generated heat-shock pro- for disease resistance is difficult to achieve. With the recent advances in mo-

moter controlled FLP and Cre DNA constructs and transferred them into lecular biology, artificially engineered resistance has become a new approach

rice. The activity of these recombinases was studied in callus, T, plants to plant disease control. Such genetic engineering requires transformation of

and T, seedlings. The data clearly demonstrated that heat-inducible Cre/ parent tissues to introduce foreign genes and subsequent regeneration of trans-

/ox is highly efficient, whereas heat-induced FLP/FRT is totally ineffec- genic plants with desired characters. Major factors that influence transfor-

tive in removing marker gene from rice plants. mation and regeneration of pear cultivars were examined and optimal con-
ditions were established for efficient transformation and regeneration from
leaves of a popular pear cultivar, 'Old Home'. High transformation efficiency
was achieved due to an improved induction stage following initial Agrobac-
terium infection. In the induction stage, Agrobacterium cells and parent leaf
segments were co-cultivated on a liquid induction medium, which yielded a
five-fold increase of transformation frequency over conventional co-cultiva-
tion on a solid medium. Transgenic shoots were regenerated friom transformed
cells via an indirect regeneration pathway, which involves a callus prolifera-
tion/shoot primordium induction phase using a combination of thidiazuron
(TDZ) and naphthalene acetic acid (NAA) as growth regulators, and a shoot
elongation phase using a combination of 6-benzylaminopurine (BA) and in-
dole 3-butyric acid (IBA). With the new protocol. independent transgenic pear
lines carrying three foreign genes, i.e. a 0-glucuronidase reporter gene, an
antimicrobial peptide gene, and an anti-apoptotic gene. were regenerated. The
transgenic pear plants are being analyzed for foreign gene expression and for
their potential disease resistance.

P-2054 P-2056
Agrobacterium-mediated Transformation of Tropical Root Crop (Dioscorea Hairy Root Cultures induced by A. rhizogenes as a Valuable Source of

rotundata) Vital for Food Security in Sub-saharan African. M. D. QUAIN , known and Unknown Alkamides in Three Species of Echinacea. ER.

M. Egnin', J. Scoffield2 , B. Bey2 , C. Bonsi, and E. Acheampong. 'Tissue ROMERO'K L. Wu2 3, K. Delate', E. Wurtele. ', and D. J. Hannapel'-.

culture Laboratory, Department of Botany, University of Ghana, Legon, 'Department of Horticulture, Iowa State University, Ames, IA 50011:

Accra, GHANA and 2Plant Biotechnology and Genomics Research Lab, 'nterdepartmental Plant Physiology Major, Iowa State University, Ames,
Tuskegee University, Tuskegee. Alabama Email: megnin@tuskegee.edu IA 50011: 3Department of Genetics, Development and Cell Biology, Iowa

Root and tuber crops are key dietary components of daily staples in Sub- State University, Ames, IA 50011. Email: djh@iastate.edu

Saharan Africa. Yam (Dioscorea rotutdata) in particular is of economic and Plant secondary metabolites are useful as potential drugs, nutraceuticals

social importance and is believed to have evolved in West Africa. Several and food additives. Because of difficulties in biosynthesis and in p/onto

viral and other pathogenic problems adversely affect the shelf life and nu- variation in the levels of bioactive compounds, a uniform consistent pro-

tritional value of yam, Yam has 7g/100tg dry weight of protein, less than duction system such as tissue culture is invaluable for isolating select

lg/lt0Og dry wt fat, 80g/100g dry wt carbohydrate. and 3g/00g dry weight bioactive compounds. Echinacea is one of the best-selling medicinal

dietary fiber. There has been no report of existing program, using biotech- plants in the US, with reported uses as antibiotic, inmuno-stimulant, and

nology techniques to improve the nutritional quality of yam. In an effort to anti-inflammatory. It was historically harvested from wild populations,

enhance yam quality and quantity, this project sought to develop an efficient but its demand has increased so substantially that commercial production

genetic transformation system utilizing Arobacterium tumetacien~s strains has become a viable option. The objective of this project was to establish

C58 and EHAI01, both harboring the binary vector pIGl21-Hm containing stable hairy root cultures (mediated by Agrobacterium spp.) in Echinacea,

nptll, uidA-intron and hpt genes. Kanamycin concentrations (0-150 mg/I) which can be used as an enriched source of dietary supplements. Hairy

were screened for treatment that allows explants to maintain their embryo- roots were induced in three species of Ec/inocea (E. ongustifo/ia DC, E.
genic potential and regenerate shoots, ensuring the elimination of escapes a i

during the selection. Leaf explants of yam were cocultivated for 5 days on purpurea (L) Moench, and E. pal/ida (Nutt.) Nutt.) using Agrohacterium

callus production media supplemented with 2,4-D and BAR then transferred rhizogenes A4 and A. tunefaciens containing only the rol ABC genes.

to medium containing 2,4-D, BAR Kanamycin and Carbenicillin for selec- Both Agrobacterium strains affected root growth and production of sec-

tion of regenerants. Following cocultivation, explants were subjected to ondary metabolites in transformed material. Hairy root cultures induced

GUS histochemical assay. Transformation frequencies attained using A. tu- by wild type A. rhizogenes grew faster than hairy roots induced by A.

nieliwien.s strain EHAI01 were higher (30-50%) than C58 (less than 15%7). tumefaciens containing only the rol ABC genes. Transformed roots ex-

These successful transient transformation results could be optimized and hibited modified metabolic profiles of alkamides and produced unknown

adapted in engineering of crop qualities for enhanced protein content, and secondary metabolites. Our results establish the potential of hairy root

longer shelf life. UNU/INRA, AgSSIP-World Bank and Tuskegee University cultures as a bioreactor system to produce natural products with thera-

funded. peutic bioactivity,
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P-2057 P-2059
Functional Role of Potato Virus X Movement Protein Domains in the Polsamine Level Modulation Affect to Tobacco BY-2 Cell (irowtlh. F Scrrano. A, Piqlueras'.
Virion RNA Translational Activation. M. A. Arkhipenko, A. A. MU- and J. L. CASAS. IUnidad de Biotecnologia Vegetal. Instituto Uniersitario de InestigaciinCIBIO. Universidad de Alicante, (arretera de San Vicente del Raspeig. s/n. E-OR31s5 Sal Vi-KHAMEDZHANOVA, S. V. Kozlovsky, 0. V. Karpova, N. P Rodionova, cente del Raspeig. Alicante. SPAIN and Departaitento de Mejora Vegetal, C'ampus lnioersi-
and J. G. Atabekov. Lomonosov State University, Moscow 119899, RUS- tarto de Espinardo, PO. Box 164. E-1310() Espinardo, Murcia. SPAIN, ['tal: il.casaslt ua.es
SIA. Email: usinskmax@mail.ru Free polvamine (PA) lev els of tobacco BY-2 cell " ere modulated bh mteans o1 the application

of selected inhibitors of pol amine biosynthesis. and thei consequences ont cell gron h andPotato virus X (PVX) is a helical positive-strand RNA plant virus, Re- viability evaluated subsequently. Meth)lglyoxal bis-gutlb ld ttnel (MGB(i B an inhibttorofcently, we have reported that a selective binding of PVX-coded move- AdoMet decarboxylase, or aminoguanidinet tAG), an inhibitot of polvarnttte oxidase n, as inde-
ment protein (TGBpl) to one end of a coat protein (CP) helix converted pendently supplied to a BY-2 cell suspension at 0,1. LI and S rtM. After lifteert dass of
PVX virion RNA from non-translatable into a translatable form. Binding growth in the presence of the inhibitort the cell iatilty and growthi ratc "ere evaluated andcorrelated with endogenous polyantine conttnt. AG ttl 1.0 and 5.0 11M caused a dose-dependentof TGBpl to CP subunits located at one extremity of PVX particles reduction in cell viability. with a concomitant reduction tt cell groutill rate that sna, 18 g Iresh
induced a linear destabilization of the CP helix and TGBp l-dependent weight day and 0.05 g fresh weight day '. respectively, tar from the 01.40 g fresh ecight da'
ribosome-triggered PVX disassembly representing a novel phenomenon. exhibited by untreated control cells.
To localize theTGBpl domain binding to terminal CP subunits of PVX Concentration Cell viability Cell growth rate Polyatniinc/ Total PA,
particle, a series of TGBpI protein N- and C-terminal deletion mutants Treatment ntM) (g fiInn diy 1 dianuine ratio t{nt, g t"
were constructed (including deletion in superfamily I NTPase/helicase Control 100 1.46 15t 208.6,
motif of TGBpl). And the mutant with substitution in the conservative AG 0.1 100 0.46 0,74 140.95 64.8 01.18 0.76 451.0tripeptide GKS (/>Walker box) were produced. PVX TGBpI mutants 5 2917 0.5 1095 481..0
were used in in vitro translation system to analyze their translation acti- MGBG 0.1 91.9 01.30 0.51 113.4
vating ability. TGBp I mutant proteins were tested for their ability to form I 100 0.27 16 424.01
complexes with PVX: the PVX-binding ability was examined by Far- 5 72.9 0128 1141 7018.2
Western Blotting and Immunoelectron microscopy. Only the substitution MGBG was less harntful than AG because Only at the higltest cvtceratttt tested caused a
mutation was capable to convert nontranslatable PVX virion RNA into a significant reduction otf cell viabilit ', much less pronounced that thilt caused bh AlG. PA analysis
fully translatable form as well as a full-length TGB I but not other de- revealed the presence of putrescine (diamine), spertidite and sperttntte ipolh'ttaitiest in tobacco
letion mutants. These data mainly were in agreement with result of pro- BY-2 cells. In view of relationships observed between PA pattert and cellular naiablit, or growthninteractions a yses by Far-Western Blotting, rate, the folloA ing can he deduced:tein-protein ineatosanalyssb Fa-etr Bltig In vitro at The strong effect of' 5 mMl AG should neither Ine addressed to a lonet poktlnatincldiattttmeTGBpI phosphorilation is not enable to activate translation of PVX virion ratio. nor toan accumflatio n of' poluantines within cells. We ad tuprthesise thatw po01iC prOdia
RNA. from PA oxidation (I,3-duattinopropane or 4-antittobutyric acid., could play a ptinotal role

in maintaining cellular honmeostasis and growth.
bh Polyantine/diamine ratio, though apparently a good indicator oi sitttations Ot ache gtowtwh,

should always be given along with other parameters such as tolal PA content to he fully
informative of the physiological status of a plant tissue or cell.

Triphenyltetrazolium chloride reduction test.

P-2058 P-2060
In Vitro Assembly of Triple Complexes from Potato Virus X RNA, Coat Potential Mechanisms for Containinations of Green Onions with Hepatitis A.
Protein and the 25-kDa Movement Protein. N. A. NIKITIN, 0. V. Kar- DAVID D. CHANCELLOR, Shachi Tyagi, Virginia M Dato. Sara Bacvinskas.
pova, 0. V. Zayakina, M. A. Arkhipenko, N. P Rodionova, and J. G. Michael B Chancellor, Fernando de Miguel. Department of Urology and De-
Atabekov. Lomonosov State University, Moscow. RUSSIA, 119899. partment of Behavioral and Community Health Services, University of Pitts-
Email: aleolay@hotmail.ru burgh Graduate School of Public Health. Pittsburgh, PA. Email: dduato@aol.

coinTwo models have been proposed for nature of the infectious potexvirus
transport form that moves from cell to cell: (i) filamentous virions are Introduction: The largest Hepatitis A outbreak occurred in Pennsylvania in
involved in cell-to-cell movement of potato virus X (PVX): (ii) non-virion November 2003. with over 61)0 people infected with the deadly virus. The
ribonucleoprotein particles (RNP) complexes consisting of RNA, coat source of the outbreak was traced backed to green onionns. Two biomarkersprotein (CP) and movement protein (TGBpI) moved. However, that exact were used to determine ways that hepatitis virus can contaminate green toll-ions. Methods: Fluorescent microspheres arid Hepatitis A attenuated virus
structure of these RNPs has not been yet studied. Here we characterized vaccine (HAV) were placed on the outside and soil of pot grown green onion
the products assembled in vitro from PVX RNA, CP and TGBpI by to determine if hepatitis virus can contaminate the growing green onions for
electron and atomic force microscopy. The complexes appeared as single- up to 60 days. In addition, green onions were grown in a self contained
tailed particles (STPs) with helical head-like structure comprised of CP hydroponic system. Fluorescent microspheres and HAV were placed in the
subunits located at the 5'-proximal region of PVX RNA: the TGBpI was circulating water and the plant was analyzed after 1. 2, 7 arid 21 days. Reverse
bound to the terminal CP molecules of the "head". No particular non- transcription-polymerase chain reaction (RT-PCR) was used to idenitify HAVvirion RNP complexes were observed. STPs could be assembled from RNA in the RNA isolated from the green onions. Results: Microspheres were
RNA and CP in the absence of TGBpl. STPs without TGBpI were not seen on the outside and inside of the pot-grown onion for up to 60 days, even
translatable: however, they were rendered translatable by binding of after the outermost 3 layers were carefully peeled off. RT-PCR revealed Hep-
TGBpl. Also CP phosphorilation result in translation activation of STPs. atitis A RNA in well-washed green onions. In the hydroponic grown onion.
We suggested that RNA-mediated assembly of STPs proceeds in the fol- microspheres were seen in the bottom. middle and tip of the onion after only
lowing way. Firstly. nontranslatable single-tailed CP-RNA particles are I day. There were greater fluorescent illuminiscence in the middle and base
produced due to the 5'-terminal region of RNA encapsidation. Secondly, vs. the tip of the plant in day I and 2 (p < 0.001) but microspheres distri-
the TGBpI molecules bind to the end of a polar "head", resulting in button was similar throughout the onion at day 7 and 21. RT-PCR demon-
conversion of the STPs into a translatable form. The single-tailed particles strated HAV RNA in the onion body in hydroponically grown onion after one
or/and with PVX virions may represent the "transport form" of viral week. Conclusions: Both biomarkers support that HAV can cottaminate the
infection, inside of the growing onion and be taken up intracellularily through the roots.

Once inside, the particles are impossible to remove with cleaning.
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P-2061
High Expression Levels of Erythropoietin(EPO) in Plants Cells Using
TMV and PVX-Based Viral Vectors. C. LACORTE -2 .J. Shrestha., H.
Beenen', D. Lohuis', R. Goldbach' and M. Prins'. 'Laboratory of Virol-
ogy, Wageningen University, Binnenhaven 11, 6709 PD, Wageningen,
THE NETHERLANDS and 2EMBRAPA-Recursos Gen~ticos e Biotec-
nologia, Brasflia, DE BRAZIL. Email: Cristiano.Lacorte@wur.nl

Expression of heterologous proteins in plants has become an attractive
alternative for expression systems based on animal. yeast or bacteria cell
culture. A number of proteins of pharmaceutical and industrial signifi-
cance have been produced successfully in plants, where the low cost of
production, easy scaled-up, and low risk of contamination with animal
pathogens are the main advantages. In this report, we tested the expres-
sion of human Erythropoietin (EPO) in plant cells using viral vectors.
EPO is a hormone acting as a growth factor for erythrocytes and has has
important therapetical application for anemia resulting from chemother-
apy, AIDS or chronical renal failure. A synthetic EPO gene, with a codon
usage optimized for plant expression was cloned into a Gateway'TM entry
vector and transferred by LR reaction to a destination binary vector
pK7GW and to TMV and PVX-based viral vectors. Expression vectors
containing the EPO gene were transferred to Agrobacterium tumenflwiens
and infiltrated in N. benthamiana leaves in vitro and in planta. Extracts
from inoculated tissues were analyzed after 5 days and the EPO protein
was detected by Western blot using specific polyclonal antibodies. Ex-
pression from TMV vector produced high amounts of recombinant EPO,
but also induced a strong necrotic reaction after 5-10 dpi at the inoculated
leaves and in systemically infected tissues. These results indicate that
high levels of EPO can be obtained in plant cells which thus represent a
novel alternative for recombinant EPO production.

P-2062
Polyamines and Ethylene as Stress Indicators During Root Development in
Micropropagated Rosa Plantlets Acclimatized to Ex Vitro Conditions. A. PI-
QUERAS. S. Hussein, M. D. Serna'. and J. L. Casas'. CIBIO. Plant Biotech-
nology Unit. Universidad de Alicante, Campus de San Vicente PO Box 99,
3080, Alicante. SPAIN and 'Dept. Plant Breeding (CEBAS) CSIC. PO BOX
164. 30100 Espinardo. Murcia SPAIN. Email: piqueras@cebas.csic.es.

The development of a functional root system is an essential requisite for the
successful acclimatization of micropropagated plantlets to ex vitro conditions.
We have used the roots of micropropagated rosa plantlets at several stages
during the acclimatization process (0, 2, 7, 15 and 30 days) to study changes
in the different polyamine fractions as well as ethylene production. Both poly-
amines and ethylene have been involved in the response of plants to environ-
mental stress and could be usefull parameters to improve the quality control
of the acclimatization process. The level of total polyamines in roots showed
a significant decrease with the progression of acclimatization to ex vitro con-
ditions. For the different polyamine fractions studied, the conjugated fraction
resulted to be clearly reduced particularly between 15 and 30 days of accli-
matization. The free polyamine fraction experimented fluctuations until the
last week of the process when a clear increase could be observed. The only
fraction with a continued increase was the bound one. The qualitative analysis
of free polyarnines during the first three weeks only allowed the detection of
putrescine and spermidine while spermine and cadaverine could only be mea-
sured at day 30. The pattern of conjugated polyamines during acclimatization
showed the continuous presence of putrescine and spermidine with the dis-
continuous absence of spermine. The pattern of bound polyamines only al-
lowed the detection of putrescine, espermidine and a progressive and signif-
icant increase in cadaverine as the main polyamine. The ethylene produced
by the roots of micropropagated rosa plantlets during acclimatization showed
a progressive decrease with time. However, at day 2 a marked increase in the
production of ethylene was observed followed of a continuous reduction until
day 30.
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